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■ ■ 1 "-Mi 
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2lw ^ oTUt^ ^ ^ Wo ^ toil ^ W 

CR|;[^ (tjt^'¥, RoJllTi) c^, GPT 2J^ 

'5lM^ coImIci^i olciiiC<f> '^<ijI< 1301^1 o 

cotw wr^ - (^ wf^-w§ (to) 


^Kn 'i<l'l h I 





^ '5rf^ '<||<Ml<l "STfc^ f?Plt% (^s) 1^1 t^'^Ufo “The Explosive Course” <lRCiJ^1 

^ ^ C^-Wi c^-<t Rter^ 2f^ ^1 


Co (7f fro '?5M R^lRo^ W W^ ^ ^ b) >lbNbi1 (71 

C^^RWT '?3M WfW ^tflt%Wl(^ ’tR C^I?T1I¥ Wl 

^) Rt%^ Rc-^lii^ feRi IwiRo sfttlw ’t^i 

(?R^ ^'Rch^l ^ ^1 (twlw) ^ wr ^5ItC5- fwtw 

feR^ w W#f^ Wsii CTO tow TORo ^ 

^1t ^5ItC^l W ^ (71 2t7|7T C*R W Wl 


(777^^ ^ ^^SftfWi^ "^TttoW WSf^ (OTI^^ gRtto W^l 

lilt "^JTTO W ^’tlOTTT '^'3^ CTO *rR’t ^51^7# gWltoM TWWM 
Ri% ■^'371T oRo ■253[;^i 


^ gf^iRfo wi ^toR gRH wc^wrwi (^s)' 






































































































































b) c1Jl<|C<ll??| 











flJHw'GH 


i^l^TT ^ W\ f^tw ^ W\ ^TWffl ^4<l W ^ft^l 
b) ^'ji <i'c^i'Gil ^5Frr^ fe felt Wo ^1 

^) ^j1<l«'Gii1 (^ f^lt^ R'3^ ^ ^1 

o) cij|<|c<i'Bil<i '»|c1'»IC<l 'Sfw ^1 ^ WT 

1w, ^5rhW ^5rHM ^1 

8) ^ clJKC^l'Dil W^ (^ ^ (7PT 

'»iciv53ic<i Wo ’fn^i 

(^) ^IwNl v^c1>iT4J '?<l<ajfo4 

1^^511 w ^1 


8) tel oiPQim ^1# citc^ CR#^ te it^ ^^1 

1^ 

^) ^ "^tmi 11 (te-iNti 

1) i^ite ifi nil itit im It (teti nci iMo n) 

1) nco itn 11° ^ utim Wo ^ ciim mill 
1) ifi iw off 1^ cm^ ^ nwi 

utic^ftej d 'Qi5^^< l^fteQur im sfdtwis 




1^ te, 11^ tel '3'iiQiirs 

b) u§nti tc:!§?wi; m 1^ ^il^ wnti ii^ utim wii 
^) iMo 11° ClT^ «?Pio lUm £|1ldH IliT lT'$[ll 
o) dtteti ii#f^§ i1^ ite^i 2jtetw ted mm w ^i cm ite 
Hit ill CH^ mtoit^ n It w^ m iti, mci mton^ te cnteti 
ute^ mm imi teim mto m mt mi il^ wtlite ^ wo 

mm w m (ili citteti ute^ cm ilte uiir n mu i1^ n1i o m 

felt m 11^ im utlifofD ^ i5ci)i 

8) ijiPBot; 


f%? 

Wtf^^ C^ C<pf^<pj|ccifl ■%! U?T mtl 1?II 

ft'alM Wtf^^ feft IT? 

^ mri (fmr) n ^ ^ TtUft bic<t^'M+ TTrfm^itTT '3wfti+ 

wrfwi FtwH? ^ ('^■jlflRjfD) 11^ teif#) clc¥ clco Ulti cw^r m# clc¥i 


8 



'3 P-1'^'9 (2|t%^¥) (H^ 2|% ^^llTPtS 


b) t^-^^iTyr, 1%r^ >i\d4oI, 'stw 

'Sil<ilc<i<i 1 ^^° Oi'^c<l ‘1 ‘^'? 3 '(?ft t% ■'Tfl 

^) ^Tll^vp t^l 

o) CWr^ ^ift^ WtJR 

i^<F>WVD <f>< 1 C'^r| I 


it (c?i^) Ff^ Tp it'fT (^ 5 iw t?r^ ^) I 




Ft^ t^if^Mf C^ ^ ^ C^FTT CW Ftw 

W CW ^1 (2ffeTtft Ftl^ R'^IQvd (Jf^) 

(t) C ^'3 CoT^ [Pb] t%^ M OFIFT 

^ b CBS RfSI CB^ (?F5 ^ BBT Bf 

C^ W C^'3 BFtuil C^fePtB (^5lFFFt/C#t C^) W FT I 

vb) BF^ CBfoB^IBT ^ ^[^BWtCF ^B?. BoB%fB BUB (rK^K BT 

BtF IbBCo "^I 

^) BTUB^ B^ctfF (tBWT) tBC^ ^ Bf^B ‘^B?. CBB (BBB (B#BBtCBB BlB 
BF’'BB^ Ft ^BBtB ^1^ I -^, 

b-) F^ BftBB ^fi^IBB C¥ olB BIfriT BCB (BF, f% BtBCB, f¥ BBCFB CBB^ 

fFFF '^.vdjIR; otCBB^C^ CFl^ ^3^ 2fBCF fBiRCB CFFI ‘^ftB'G 


> 


^1 V 

^) ^kCh5l C¥ (Bf^^f^-,:?3M/^B ^BlB (BF CBFF BIf(BB FB TO, 

s ' ^ ~ ^ j ( 

Bl^ TO toTitBl 'TO bRTOF l#Ft BftBB BB#F BFB oKCB 


fBB^ Bt B# BFT'% CBt BlfBtCBvirtto Rfi 

1 i \- 

B) bB^ FCF BTTOrl BihB ¥l%F WU CTO 'BMC<ld FT CBFF fBBtB^ 
BT BbIbB BfCB'FFT f^l 


B) IHBTBB FCF B^ (BF,Bft^;^ BB#F CBF ^ oICBB Bto; (FtTB, 
FtC^BrFftCBFtiBBI . 



B WFT BBF BB BBTIIb ^BB'Ro B^BIBF oBF, ^ltBfv5l^tW\ 
iBB^ CB^CFBB (B^.^F BCB BlB ‘BFF BBT^) BBT ^ BftFI 


w 




^ ^ < 


Brr^tr#ram Btr^i ^ Bt^^i ^ptrfM c^ Bir^i 

1w FT^I 'Oltf^ [C76H52O46] F'^C'&ir fF(M Flfelo FtFlFTT FtF: 


F^if^s 'al^ Flf^ Rjvdc?! 'B Ft^ ctc(& f^i Oo cFl^ vbo f^Fi'i; i^Fx '^IFIF FlFF 

WBI olFFB BBTTTF vb CFFTI BTfBFtF W ^f^i BFFF f¥^ ^B# Ftm ^FB 

(B(B FTF fW FTfF BWF FT Fl1^ W B© BtBF BFB ^B^ BtTB FIbFo B^I ‘^fFv^l 

^BFB FF^ tM^IFT ^B^ (£rft%N) WF ^B^ (FBtFl t^lFF Wtf^(5^ (BI^ (£|^) FCB CFFI 

ft'S’lCB '^iRpvb'i? BJfBBB "^BT '^? bIf (BFF CB^fF^JtlFB "^tBlF CFlo BJfFf BFB otBFT SflF FtfFlo ^ 'B 
'^llRjvb'G fFfBlB CBIB (?F3BI 

^'oifilvalFl^N tqFgr^g OT'^ CF©f F° (J-S 


(t 





'»M'»ic<i ^n^miTiw fR^ ^tft^ wo ^n(^i 

bo) C^Rf 7f^ ^ifw <1^51 CO "RT oKcn f15IMh o|c<l'5. <P'5H>f1 OH^ 

^hC151 (^ <P'51CO ^ 


. / 

F] 




<F>'St»il I oB*?, 



3 w 


bb) ^kch5i ^ (?Tr^ otm^ 

(7T f¥ ^¥fl 

b^) ^ift^ d^ Bruf*t (7d oM 

Wfdl Wo (^f^td W %T oT C^ 0#l 

^ wmi {(w^) ws^z 

> o "5^ 'sri'QrT ^ ¥f'^ 

> ^ W^, o-<?T ^ WT Wl Wfc^ cm (^l^fl) 'SilBiCil 

Bifi I 

> ^Tw<\ ^’ti cwfi wrc^ ^d) 

f^1%0 <P'5H>f11 

> wtit ^ITfl ^ cwr, '^Jlf^c'CH [CsHgO], 

C^TT (vsr'^Rf C’trtm) [CgHg] ^ V^ ^ 

> ^ wi wr^dti ^ iTtr 

> c^ cntm te ^ W?TI c^ffwm 1w W Brm 1w ^ 

W W W^ ^1 

> ^ Wl ^ ^'OT ^ d W¥d^ ^’tl ^1 

> CW ^ m WW C?ft^ W^ W\ 

\ 

CSPCfi-qn S»^ ^^tdt ^Rfio i^lTTfT 1^“^? 


.-'z' 

i: 


^ w%T {(wcm^) ^ [CsHeO], (3%^ (c’tcjff^) widtBRfm 

[NH 4 OH] ^<\ 





> w) Tp fFt^ Ittfl wr?fdBco olM dot^ RTlFd^ 

^1 

> ■<) -0 ^ ^ w w it'^fro ^ BBicij 

> C<lloci'QFjt C#TfI ^jrf ‘^'QdlC^ ^'Ot Bio "^l 

> 5t) ^ C^ ^'?3dt ^l?ICo^ ^ CW WTT, ot^ t%oI^ 

W f%oI^ C¥(?T B?T, iTiB ^lld (W <1^C^M W Bwlid W R^l 
^'SMl ^ (7W\ W Ff^f^o FM %o ^?ltWFI 

> (?W¥ HF Wl WTT d ^ oT^I^TM 2fftdft Ff^ (7RTF ^ 

^ WIBt^ fwtw felt Wl ^TlFt C^Ml 



^ ^ (3tr ^rr ^ fwiw w (f^^) 


fttlTI^ (c^tr^t^ FM) 

> c¥t7T to" c^ G#i ^ ^ ^ 


7?r^t% [Hg] 


> will [Hg] ^ fe ^1 ^1^ W ^ "llte 

> ^Tt¥l1% ^ oKC^ ^ C’¥f1'C<l d I '^'^K (^t^ 

TTl^f^ vaults [HN03] fe W CW^I Wll^ [HN03] fe 

W?T ^ C¥f^ ^^'¥1 ^1 

> C^t^T C^toM W ^Tf¥t1% [Hg] iT]]^ ^ (UM f^, 

i^llo ■'Tf I qH ^tll^o ^Tf^ilt [Hg] I 


l) 


'*lj'lPlvb vs WNTN^C?T^ 


Wtf^T^ 'Q ^jI‘^HRc< 15I iT'T^r^FTt 


> '5fl’ “^RmH <|j|<|!?.|51 <p><1CO Ff^, oKcn <ljhRh <P'5t“f1l 

> ^ ^’jfm ^ Wt1%^ ^¥WUo Ff^T oT^, 2f^ Wl1%^ 

<P^}»‘1, ^tllF WPHF "irffl <^>^<1, £t^?II?T ^ItfF '^jIPicvsj (3]t^ <pQ vdKot 
Wl^TF^ ^tll^ Mp1<^t1'?3ItTfI f^PlIo Ffe^ ^ 

^ ^1 ^lo ^5U^^7Ttl C^ CW ^1 
v:^j|[^®^^.,^j|-^|i:il|^ri c^5t ^ ^ o-^fF FfF dCF Ff^ ^1 

FWtUFFFl i \ , 

> (IF) pFllF^ FT WlF^tFtal CTO CTO (jte (Ff^ 1^), ItFlF ^iFt 
^ FFFqH F^FT^'^UFFtl 

> (^) WltF^ It WNtFl^ ^ ^ Wl FTl fIf CF#r 

WfFFfF FftriF ClFFt'S FIF otTO CF-HIF CFtfFFtF Ftl^td'C [Na2C03] F^PtF 
ijHrIi FF’fii 

> I^CFC^CGf (if) Fl^ '^JIIfFf FlFlFJI^I 

> Fi^ wiIff wp^ TOtr wm citro f^ ^fi ffff, Ft^ 

FUF tF-WtF^ F5(F rIFOLIC'S!I FltF felt F^CFI 


WltFF^IFr F^CSiF (pH) FlFt Wf^ F^ FiFl ^F^ Ffl ^F^ Fl1^ ^FF CFFt 

FFf ofTO FfFtWFUF tF-^FHt F^CF ^F?. clklF ^ F^CFI 



pH 

P(otential of) H(ydrogen) [pH]o§ ^^1^ ^ ^ W 

^1 ^ b b8 ^1 ^ b vb (Tf^ftrr oT^ 

^1^ Wll^l ^ ^ vb b 1W (CWT b iTlI^ 1^ 

^=1%^ valjll^vi, <b OltH^ ^ ^j'lf^vb) I pH ^ 8 ^ 

(Wl1%^ '3 Tft ^'S 7Tr)l ^ 8 b8 Oitf?f i^]1^ WW^TlvT (^)l 

^ tr b8 1^11 tW ( b8 ^ ^ tr Ws^ ^ I 








f^^-WT ^tTiT< C^T^ttUTf, 'S^ W^ 

to't felt ^ 

^^1 




-f¥^ ^ m ■JptCrfoT- (^f^) W^ 


^KStm <IJl<|:^N ^"^l <\i\<i^H ^^1 



<IJl<1:5.N ^\ Wl(^ Wl(^ iphcvo <ijl<|J^h 














































































'sirfFfim 


vSTSfrT- ^ WO 
^^1 



^ V3^ Wo 


CTOT fts- 

¥rcdci s^^^¥r•«^Io 




T{\w^ Or^Itl ^ 
WT"^! 





r M 


’0 


iC 


SC 


<c 


}C 




o^ ^ f?fT^ 
<ijH‘5.N wr^i 


SlIv^CilCBvb - 

C^ “^RmH o^ 
^Ho W^l 
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\l 





































































































C¥tpf ^ (?r 




c¥Nm’fhs^ ^/R<|5IM 

^;fe^n®KT ^ 

H202 

CfHl^'4.jTc1 cgll^ •stTvSTTf <Ff^ 

■^THo ofti^ ^TWWTi3.W 

^?r ^ cq^f^ f|f^\ cqf^ 

:yT^72FTlf<P ^?rf RTf 

ojjifJraJR 

CsHgO 

(M^) ?n1^ teit^ 

<IJH=5.N 


Hg 

(a5%h f^Prc4> 1 Wwi <fm<i '^^-(7rf% 73 ft- 

(Tir^ ft^ ^WTI 

oT-^miTqm TiTiffif^ifjrd 

V5JjH(.<p|q,C1 

C2H5OH 

(HlWri <^1^ ITIW <^1^ ^ 

Ivbl-^cl ITTi co^ko <IJ|<IQ.N ^1 '^TP l^l<1<ph 

^■R'^l<f4> <C4>(!B^] ^tc^T# ftpTI^ ^TTTO W 

^1 7T1I?T'3 TfT ^'oIJlcTI^r^ (iTTi) 

?ofko ^TtTO 

f^TTl^ Wl^TI^r^yT 

CH3OH 

ft^ ^ w%r oip^ 

'^jhc<plRfi; '3|j|R; %'Si, <^<^1^ ■^Kr'^ 

^kTf^ ^811^ volj lcii^li^d c^ (TFdlo 


C6H12N4 

ff(;d<] ’ft'S^f ^ ^ (I^HI^) C^; ^ 

C^ <^1^ •^'3^ ^l ^ (C5T¥I^) 

^I^EkTTm wTu ^1 


^sraffevS^ (H 2 O 2 ) ‘=^'3^ OTHJT ^ (7# #bb 

(c5Brt^) c^ c^ f?r¥M?T (ot) ^ ^ 

b) ^ ((75Bl1^) C^ 

bl) ^ ^ ’llf?IIo ^nw ^ ((75Br1^) c^ ^ CTTPT 'S (75:3nt7R7TI fTRSf^l 

o) (?5:wt1^ Bflwa w CTTfTT WTfl -=1lf^ W^T f¥^ 

c'^n^ (71 ’tlf^ ’tw alio c^ ^11 

8) ’fll^ Ot-^ 1w'?ril^ ^ 7To Tfl 

a) ^TMo dK fM «TlI^ W^ «1w C^ C^^I'fTI'd C^ ^^rfd^TI 
































































































































































































































NaNs 

C^tf^'^TFcl Gto ^C<Td l 


NaNOs 

01 IWT 1 (Tmsr tti^i^ 

l9fbvo 

wfOTilvriirfi ■?ti^'(^'5 

NH 4 NO 3 

^TC'Sil CfiT^iFRTTl 


KNO 3 

^ (MI7TI ^1^1^ 

(?T^ 

Pb(N03)2 

^TC'Sr<l’ 5Tra<l Ci'l^fllTTl 


Ba(N 03)2 

^TC'Si'sf 01 IWT 1 


C0(NH2)2 

^ ^mf<f oir^RTri 4>T5f<iiffi’R\b ttict's 

•'lUflo 


Na2C03 

c>fif^ifi?i m^\ (TTT'^ fjm 

foftoo ^irro W ^1 ^ (TTT^, (TTlWf 

<A'^% (TTiWf WM ^'S 


NaHCOj 

^ ^5FJ<RT 

^ ^1 (TTlWf, 

(TTH^m ^NT7f& >i1'Cc1<]l1?|>i TTtTiTT'S •'iftflo 1 


NH 4 OH 

^1 <^1^ vbjJlOT|1?|i| | \3lf^ 

('^) ^'S 


KCIO 3 

•^'sm "^1 <^1^ ^r(7Tm) (7PT, 

Hc"^h<P coilto <IJI<Iq.N “^l 


NaCIOj 


Hcill^ '^■^s '^jlH3c^P5l^ R.c^c<i <ljl<lQ.N <1^5)1 
^1 

>f|clpp\5f^<}5 ^JlfjliS 

H2SO4 

^^1^ <j#il^5f wil%© <[imn w ^1 

■‘'TUTT'S '^RlbOl 

wtPr© 

HNO 3 

(HlWr •^'3^ ^1 ¥'SffD>i TTffTT'S 

•^RfbO 1 


Al 

CTTl^lTTr 


S 

cKr^i 


^e^sOy 

vaijpfv^^ ofii^ :g<rr5T :^fB'^Tt] 

^irro w ^1 


































































































































































































































vojjif3ifD«i^ vojj'ifiivb 

CH3COOH 

^ ?n1^ 'SI?! feftoo 

‘^'^ifsiyrM 

KMn04 

^ ’iflm ^ m ^1 <^1^ 

^ 1%T^ ^ to 

-^1^ wi <^1^ 1|l¥^ 

'^I^VaRl^s. I^C'SI'13 R.C^C<I <1J|<IQ.N 4>51I ^i <^1^ 


C6H5NO2 

to ‘^itotwi <^1^ to^ WT '^\ 

■^iPico Ja^'^o ^ "^i 

flf^d 

C3H5(0H)3 

'SfCSf^ (Tfr^UTT ^'Q'm ^1 

C'SjHPti^ (C^'^^lf^^flM C^) 

^ 12^32 

<^1^ (TiimT ^'3¥r ^1 <^1^ 0 ^ 

^ c’lrtitorm wfi?T; <^1^ 

cfilto<pjH fi^ifi '^■^s ^ R.c^c<i <iJl<l^l^1 

WT "^l >^1^ C'»^Pl<1 <llCM ^^TPli©!j<P'53|C<l 

mit -^1^ (mr 

to5 vsr^i 

b'mrti 

C2H6O 

<^1^ ^0^ V5|#f'g vof^^ (1^) 1 

Rl'^i^l'Sjl'^'l R,Ci^vb 

N2H5OH 

toto 4>ifi ^1 

^ ^'swt^ 'Q^) 

^ 6 ^ 10^5 

^olW'Si cil<pl(.'i 1 


CiyHssCOONa 

C<l(14>h CKl^k'l 

(TTTTT 

CH3(CH2)i4C(CH 

«wr<i c^imr 

fbfd 

^12^22^11 

w wH c^imr 

IW?.'^ ’IT'3 v5t^ 

Zn 

Ts m •s’ft'sir m (mr 

1 <^1^ ■%Tr« ■^IM bl^fb^JMil ^lo^l 

^ ^ to 7T?T% ^ 

m\ -^1^ 

c-Ji'^irfi^g,?. cfTOo ^1 

^■5ll7#r¥m ’ft'swm 

Mg 

^ 'toflio m ^1 tom 

m ^ m '^\ '^nWT Wl^TTT 


***v5[f^ox| ^'QTiT "^1 17m 1Wlpr cm^ 

('?3f^T^) ^ ^ 1^1%^ 's te%[ ^TiBif^fw oitmT ^'3ir 

^1 ^wfT cwTtw mw ! 



















































































































































































































b) Wt1%^ [H2SO4] 

^) d'lR®4 Wpf® [HNO 3 ] 

O) [HCI] 


Vo|J|f>lv!, [H 2 SO 4 ] ^8 

c<i5f?i4jiici<i oim^ c?fr^ wPt^ [H 2SO4 ] ^iufti 

^ ?t'«f(^, ^TiWi 5iicif?p^Q4 '3ijiPicvb<i 

b>8 gfmMstrrg^ wTMii tw % w 

WTM C^l 1^1^ OT Wo 




Tiim ^ ^ <^1^ (Tun ^ OT Wo 


'apl^ fl ^r^lod <^1^ W OT Wo ■'1WT) 


f^^wt ^ 2W C§jt'oi^) ^0^ c^ 

of^, ^ (?r m ^w w 

<f|-^ 4 |v^o ^ ^’tTTtWt ^ 08o°CI ^ ?t'«fr^, 

cw ^ ^ 1%^^ T^f o-^f^ oT^ ^ w ^i 

CWtl^ dl^ffi<l> ^JlPlv!, [HNO 3 ] W ^8 

wPtw [HNO 3 ] Mt Wo, ^TTcTf^^lw Wpn^ [H 2 SO 4 ] ^ GfCW 

Gft^ w?T, oiM 5ircif?p^Q^ wi'te<i [H 2 SO 4 ] ^ d'lRcS'i^ [KNO 3 ] 

((7J1^ C^ CW OTfWT ’tt'3^ ^) I ^ <3#WT (wd%^) ^TftWT ^8 


wt1%^ + oijif^o + ’f^Pram 

1^1^ wm H2SO4 + KNO3 -► HNO3 + KHSO4 



’ttf^ £fm 


Condense ^ ^ W^ 


Wlf^ 

[H2SO4] 

+ 

^#tiwr?T 

[KNO3] 



0^ ^l^l^<T> 
'5uPr^ [HNO3] 























































































































































































^ C^ttcTN^tl ^ 5 ^ >f|cif^^|^4 

wPf^ [H 2 SO 4 ] ^Ir(Scc^i [KNO 3 ] ^ t^tet (fi-wf^^) 

^ ^1^154 [HNO3] 4h%|0 ^1 1^141^ 4U®4H4^ (^4bC4^l) 

^WT 4fl ^ 4lo ^4l^ k'QT 4lf^ 2 HK ^ft4C^I ^ <fr^'^vD TTl^j^ WPf^ 

[HNO 3 ] (4 44^ ^Q'Ivd 44^1 o4^ <11^1^4 '^jIPivsj [HNO 3 ] WTT 2lT^ 4I4 i^4l^ 

4 4r4 ^ 44^ (444 444^W 4 Jlt%^ [H 2 SO 4 ] ^^ 4 ^ 4^414 [KNO 3 ] 

^I4r m\k‘^ ^ ^ 4^4414 rIrQ^I ^T44^ [KHSOJi 2j4R (44i%) (4T 

^4l^ vaUm varTMT-^t^ W4r-4t'34 444 4H4 414 4^44 QX4 4t4 4Jt^ ^444 4# 

4^44 41 4^41 

(4^ Wl^4 [HCI] 44T ^S 

(44f4 4t4lt44 41I4 4 IrQ 4 Wlt444 [HNO 3 ] f4tet4 44 q:Ir(^ 14Q'4 Wp4 [HCI] 

441 4f44t 4l%4m 4t4l^ [NaCi] (4t4t4 444) 4It44H 

4Ir!^ 4 WP4 + 4lt44l4 (4'l4l4^ -►RlR(^l4l^4 Wtf44+ 4lR>4'l4 4l4f|^ 

^1^ 4f4t4t44 4^ 

HNO 3 + NaCI -► HCI + NaN 03 

^4# C4t4 441 t4t^ 4tC¥4 t%oI4 4lf44t4 (4t^1^ [NaCi] 4tt4 ^^4^ 41^1^44 

Wll44 [HNO 3 ] Ul^ (44'4C^44 ^ v^^(^%)l 4t4 144R Q:lRCi^1C4'l4l44 Wp4 4Jf4 
t4§^ (C44) ^l 1^41^ 4441144 (4?I4fR44) 4t4r4 444 4?,'^f4 ^ ^4^ 4t4M 

^4#4lI4 W4r^l 



















































































































































































Wf^S 

2|CvDj4fD C^ C^ fef felt ^ Wlfer ^1 

Wlte^ ^tllTT ^ W (<?I 

2N%1 to C^ 'alf^lcl ^) I 


k W0n 


TOfi “C 2 ff^” ^^vtBSS4! f^^feti 


N 


N- 


Tmwm 




^ (7JZ^t$W blfr4'3’''#TOT (TITO csn^ <^//-,/«- 
Fiw fl%T 





c 




tk 





((TII^ll^ bl'S^I'Q’ %TO=T) 

t^^tlTOs "C2f#T" (^ll^llWFl^fo^) 

R^‘1 Rcij ^i^vD 

^[|tj|q§ (n ^1(Tf T.cn<p'5fi 2ni1%‘1 [^^f^<jMc<p' 


'Rt5|^r|" (Ff^ 


'*ij'li?f^4 TTt^g jjcoj^fD wto Confer TO, ^stn flfe^ 

Wlfen^ TOM TO (TO TOl (TOT, M%TO^ Wlfer F Wife? 

b 


f^QilR)4 ■'llt^ M?^s TTtro MlfersMt MTOt 

TO^l ^'?3ITO' '3^, TO9 wtol TOTO tTO't TOCO TOl 



^ ^ feiR feltl ^ C^ 

^ ^ felt ^ Wlfer fel CWT ^BiC'SiH Uf^, '^\ ^t^C'Sid [O 2 ] 

[cu] wifer fe felti 

<l»^|^'6g ^ ^ ololfw ^ felt w CWT '3|^lRvb 

'^t^C'Sid fe felt ’tlt^ ^ t% ^ '3|%C'Sid '^'^K ^kO^lO&i^ fe felti 


2tI^5T¥ '*lflt?r(;c 1 W wto tl^ ^5ltT^ 


2fR|?T voltl^ ((Til^ fd^t^iJ'IC^i^l K ^5ra1l& Wt ^1 i^t^ ^ 

^tt? ^ 1^ '^C«1 d 

L ^wm\ b- 1^ ^C'd^igd 

vOl M blr 1^ RC^^Jd 

8< C^ N ^5ltl^ ^ ^Wm\ O^ 1^ ^Cc^dijd 


/ 





N 'Sltl^ (O^) 
M ^5ltl^ (blr) 
L ^ (Ir)' 




K^5ltl^ (^) 


^g Zlf^ c^ vilR'cDll ^w^i§d 'o\\^(Jji\ «ir^ '^doH (k=^, L=lr, M=btr 

N='0^) ^mr?T ^M^^d ^ftC¥ o|r(?T ^ ir]PlCdd?'l?| ^ ^1 ^ ^ 

^ oM?T ^51^; RC^<1^Sd Fte WU Wlfedl ^ ^ '?3M to ^ Wl 

M^ito tltor ^ (stojt^ H-wn^ ^i 
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few cdw 

^ w^i 


■^<IC<1^1'3 81 ^ 

fewfe wrc^i 
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^) W ^ WT 

'^) '^l<l[il<P’ W ^ <l^f1 




^) (TT^tf^ ^ W ^ W TIM WT) 

^ ^ WT8 CMm TTtWT tM wl^s 

^ ^ WTI 


?i (?r <i^<i 



[Na“]" [&^]- 






^’tlhrcd^l ^ 

^ypiTO 

(7# 

Rl^Ci^R'Sid 

H 


<F’I<I'1 

C 


4>';rci1>i3ftfH 

ca 

£fgR[ 'Q Rolil 


He 

£f^ ^3 floPi ^5m 


Mg 

'3 vgolil 


Fe 

Cc# ?T TO CTO (TO 

(TTli^ylH 

Na 

CclfDd ^ (rBft 

CTO 

Au 

Cc#?T TO CTO TO 




(’il^ilW bl'Si^'Q’ ^5rfM) ^ (Cd'C'^fD'a WT^PT) ^ 

^rmwT ^ ^ ^ to CT5IT ^§ 


b) wSM^^rmwTs 

^5rfM, loiter oTut^ c^ (?it ^rmwr 

CWTS 

K^ : ^#l1%^^5rfM 

Na'^ : OTtf^^ ^5ir?PT 

Sidf^'G ^ §mni ^ ^5iti(7!i ^rmwT ^ ^i cwt§ 

^) t^PTTt ^rmWT ^ «^t^ ^fPPT lQ‘1vDCdi1 ^ -ous 

^t^<|\DCd^1 -ic ^ ^1 GRPT, 

(Fe2+) : C¥¥RT 
(Fe3+) : GftW 


•<) ^Q<iR)o ^srtTRTT^ ^^trt (jptpt ^^tr?r ^ ^sfrrtt^ 

^TRTWT^^I GRPT 

(Fe2+) : WRTPT (ll) ^STRPT 
(Fe3+) : WRTPT (ill) ^STRPT 


^) WPTRRTT^ TpTTWTS 

^ (pp^li^ ^5rRpP¥ Rc<ibdl ^ ^§ ppTTt (^ ^5rf(^) 

’fRl (^ WTP^) I 

Gf ^^tPrPT C3P¥ ^5rRPT wtpt ^ ^vspit ^ ^ ttirh c^ to pppr wfsRr^ 

(pp^liw TOTO ^TRITOT TO ^1 GRPTS 




























































































































































































(Cl) 

(I) : '^I'CillvblRvb 


o) ^rmwTs 

vsrrd^ (c^^) ^rmwT ^ ^ 

TTmt^pni^i ^ 2t^ ^ OT?fr ^ 


^sC90 


CTOfD'sTOT 

C^^TOT 

NaCI 

Na"^ ((Tfll^iftfi TOT) 

Cl ((TOIL'S TO<i) 

CTlf^TIlfT ( 3 F 1 TOf 

KCIO 3 

K"^ (■^PBrm TO=T) 

CIO 3 (CTO^ TOi^t) 

■^UtoFt (TOt^ 

F 62 O 3 

Fe3+ (TOM (III) TOFT, 
<41^ "(3 p1w” TOT'S ■'lHlw) 

O 2 (TOfl^ TOi^r) 

TOIM (III) TOI^ 

((TpiWTOl^) 


(^rftWT) C¥ <lj1c<1^ Wi ^- 


TO ^ OT TO, CTO^ TO 

(^ vjil^iceirl ^ Qv^rI^v. W?iJ Wfl ^J^lpTt '^f^C'S?<i £|BitW?TI 


-^g 

[ 2 x 1 ^ <p|‘(fl] + [ 1/2 X 1 ^ '^ftlC'SJifi 


'3j[iic's?cfi^i ^\'<rf 


TO’t TO?#Rrm ^rfeS^ l^tol 

NH 4 N 03 (TO( 7 Tlt%¥f^ ^rfel^) + C 3 H 6 O ('^IJ'lPl'Cd) 


^• 0 ^ Rp^illfD ^ NH 4 N 03 + C 3 H 60 = C 02 + N 2 + H 20 


TOl 1 %° ^^CTOT 1 ^ ^- 


2 t^ « 

NH 4 N 03 ^ITOi Wf(^ 

ol^c 

4 l^ H 
3 1^0 


^5TO^, TOn TO (TtR 


































































































































[ 2 x 1 ^ + [ 1/2 X 1 ^ 

[2 X 0 ] + [ 1/2 X 4 ] : [ 3 ] 
[0] + [2] : [3] 

2 : 3 (2<3) 




oTMIFT '^il^C'sJiC'i's; C^i 


3-2 = 1 

okcn, NH4NO3 '3|R)Q'3’ vjjf^c'Sl'l (TRfI 

C3H60 

31^C 
6 H 
1 0 





[ 2 x 1 ^ <Fh<i] -H [ 1/2 X 1 ^ 

[2 X 3 ] + [ 1/2 X 6 ] : [ 1 ] 

[ 6 ] + [ 3 ]:[l] 

9 : 1 (9 > 1 ) ' ^ 

otWiTTT '3|B|'C'SiM<1 
9 - 1=8 

okcn C 3 H 6 O “2|c<ll'!ii<i” ■qtl'3 Ir1^ '3|f^c'Sl‘11 

• NH4NO3 (M vx|[ofiv3^^[i|C'b1r| [ohfllCfl “<IO<Mh 

• C 3 H 6 O 2|c<jl'!5i<l br 1^ ^li%|WT [oNmIcI Ir1^ vi|f^c'!5l<1 



1 vrv^v'M / 


9\i^ NH4N03 05 (31 

'5rH^” C3H6O 05 


2f(3rfW%f ^ft|t'Sld]NH4N03 + [<10fi|r| II^]C3H60 = C02 + N2 + H20 


[8]NH4N03 + [i]C3H60 = C02 + N 2 + H20 


^8 



8NH4N03 + C3H60 = C02 + N2 + H20 


okcn, 


^ ^5IM Oif^ [8NH4N03 + C3H6O] 
^ C?# N = [8 X 1] + [8 X 1] = [16] 

^ C?# H = [8 X 4] + [6] = [38] 

^ c?# 0 = [8 X 3] + [1] = [25] 

^ c?# c = [3 X1] = [3] 


^ [C02 + N2 + H20] Rl^O^'IC'Sid 

<i'j'ii^^ TO ^5rM 

8NH4N03 + C3H60 = C02 + N2 + H20 

8NH4N03 + C3H6O 3C02 + 8N2 + 19H20 


^#TO711 ^ [3C02 + 8N2 + 19H20] 

^ C?# N = [=8 X 2] = [16] 

^ C?# H = [19 X 2] = [38] 

^ C?# 0 ^?.trt= [3 X 2]+[l9 X 1]=[25] 

^ c?# c = [3 X i']!=j3] 





(^) 

8NH4N03 + C3H60 = 3C02 + 8N2 + 19H20 

^ ^ J ' 

16(n) + 25(0 ) + 38(h) + 3(C) = 3(C) + 16(n) + 38(h) + 25(0) 

82 = 82 







MJl<j[CV‘4 >blQN (^’tPrT) 


^UfFT W ^ ^ W, ^ WT ^KbHl^lil ^ ^ 

^ (C?i4'lR4J|fl) WT ^]^l 

^ b(J-,ooo b 

C=>i'C<I^C'6<1 b/bo,ooo C?ll^ 8000 C^clRlifl'CT te ^1 


R(?5pmOT «T^1/2r^fOTi 
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RDX, Cg^R'^, ^T?t^l"^lM (^511^ 

^Ttc^ii*sr?r 

fTREiifn ^ '^ii^f?i'fdiii?i ■'H^tsh 


1 

(^s[cpT) 

TNT, Wtgf7lfT¥f7T 


<ljl<l^f«5l 'Al'i^l'ft'Sl ReVpN W^I 



i« £|T5l1^ ^/Tt^ ii« gr*im 


iii* TT *1W Spitff^tft 


^^\wm Rwl^i^ cw# 

C^ SfT'^lf^ Rwl<1^ ^#110 c^ Wf^ 

Rwl^i't ^1 2 iT#r¥ RwN'C'H ^wt ^ 5 iM(M c^ 

Rwliil ^ ^ ^ v 3 |(j[v»R)^ri Rwl<i^ ’#11^1 


^’°’f*f<T>|vO<1 




' 3 |<^«lo^r| 



^<’- 

^’'’^<p|vD5l 














































































































































SfNtTRJ 2f«ff7T 'U\(^MWm TTfC^ 


b) ^ WM ^ITT ^ ^ ^ ^5IM^ 

Rwliil ^1R^ 2fscf7T T^fi 

^) 2ff^?tf?f^ ^ <iiit»ci R^ ?iRi<^ti RRraH (?li^ 1^1 'Sil^ 

'SiflJ I 

?Tf¥lR ^^RCd'CCil [Hg(CN 0 ) 2 ] 


N 


Hg 


N 


vo) 2}t^?tf?f^ ^ ^ ^twi R^ ?iRit.ci wfffTfi ^ c¥l§r¥ ^ (Ttr’ti ^ 


(?T^ Wf^rfev^l [PbNe] 


"i 

,../y 


x'- 


■\ 



N 


N 




N 


y 




.. ,^;■ ,y- 

FtW ^ mRi‘^ci'S'otT 'atR 


8) ^siR^-^ 

^¥^1 Wt^'^Rt RfMo ^ FttRW ?iRi<^ci'?3T?Tt "^tR ^NRc^I 

C^ (TRf, C^ ^ RR'Io ^ RlRj^'Cil 

y- ../ 

(^rfw) ^RTTt^ ’tRio ^1 R(.^NCR^ o^ ^ «1HH|R,^ 

Rwlill Rit. Wl 

<# 




^f«^m TO ^ T^i 


b) GW [PbNe] 

^) ^TtRlR ^^Rch'C [Hg(CNO)2] 
o) CQ^riRpT rrwiR^ [C6H12O6N2] 

8) WlRf^ 

^) v^it^rtet '^iRi'Gd Riii^iRvb [C6H12O4] 
R) vc^lRi'Bri ^|<i^|R\b [CgHigOfi] 



[PbNe; 


cm 'QfTt^g 

^) 1^1^ vObro°C Rc^lilvD ^1 
O) Rc^hCfl^l fMw ('^) (^,Ooo f^g/(7TS 
8) 1^1 WC^ (Cvbril^fD) 8> gff^Mgt^fgS 

(^) c^ ^ oi¥r ^<\ 

cw "^1 Wf^t^TtUr^ (?T^ Wf^n^ TO (TOfo 

^ m) TOCO fro^ 

O) GTlI^TO TOTTlI^TO TOttfe (C^lC^) 5f^ (to TO) (TOT TO^TO 
Wltor [CHsCOONa] WlltoTO Wpf^ [CH3COONH4]l ’tltw 
Sfw (to TO) ^ ^l 

8) TOoT TOt 2N1 to ^ ^1 (2-0% ’ttto' too TO^ t%TO1 ^fTOi 

Ir) iTil^ WIM TOt 2Nto ^ W WTOCo TO^ o^ to TO TOl 

>!>) ’fltro to ((?tow) TO TO to's.i b TO (?tw TOrto o 

to I 

bo) lilto ^TOl [Cu] ^TO ?rTOT ^TOl TO TO ^TO toto 

felt TOl to ^tot (to wnt to wro ^ to ^tro TO, to 

to ^5foTt^ t^toiTOI 

bb) (?ITO TOto ((denature) TOT TO§ 

^) totHo It'^l 

V ■<) torco (to to TOt ^ ^ TO TOl 

n) (towTO totoro [CHsCOONa] toTO to TO?. 

^) toto¥ wltoro [C2H4O2] TOt (to toi 
b^) (to% TOotcoo to toto^ tot! 

bo) ^to to, ^to b £|to ‘^tokt TO[to to ^o (to ^8 toll to 
TOTtTOCo “ItCII 


^(7Tf5s ^ (?T^ [pbN J fer c^ oT^ ^srto: (^^) 

^1 ^ ‘illt ^ ^ TO^r b TO^I ^ ^ gfftTTftt "Ffl^/TOi 

'?nt¥ oT^, (?W [PbNg] ^ 15 ^ «tMf I 


vOo 



Gm\U\ [PbNe]^^ 


b) b [NaNs] 9m \S f^sf%§ ^ 

va|qva|c<i f?P^i 

^) b.H(^ £ff^ (?T^ d'l^(S'C [Pb(N03)2] '?3^ W (TTl^) 

■^rfio f^§f%g ^srfT^ '»h'»ic<i 

vO) C^|R)if|?i [NaNs] 9^^ ^rfeS^ [Pb(N03)2] Ut^l 

8 ) (yoghurt) ^ 

(J-) f¥^ f%U§^ (If^) W?T 

Vb) (m WWtw [PbNe] (f^M^l^l) t¥^ C^ ^1 

Hl^cg'c [NaNOs] 

8) (m [PbNe] ^ ^ C¥^ <^9 t¥^ 

\r) ^ 9m ^9fm cwi 

>!>) c5^u9^ ^TfW^ Wo ^mm wrt (^) 

CWM ^^W?T W ^t'^Ho ^tn^l ^ ^ fe[ ^ o Gf5 

WWtw [PbNe] b ^^1 

bo) 

Pb(N03)2 +NaN3-► PbN6 + NaN03 

(7f0s (m d'l^cScc^ [Pb{N03}2] ^imuo 9m^ di^cg'B [AgN03] w wr^tw 9m^ 

'^jhl^O feft <t>$ICO ^TW 'QrTl^rf 


cm [PbNg]'^^! 




bTT f?REf^ 







b."l(t gft^ 
[Pb(N 03 ) 2 ] 



b £fm 
CMlfoiflfi 

[NaN 3 ] 


^o f^sf^s ‘'1Ti% 


^8 f^sf%8 
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fepT 



8< m 

<ijhQ.N <pc^i 
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1%^ c^’fr# ((7i1^ cm 
wri^'® c^) 



,-^>'‘i.p£rt 


cm [pbN6] 

Wf^lJ^lt^RTf^ [Al] ^ [Zn] W?T WU CvF^(7te^ (OT 

C^ ^1 



Rc^nc^ 'W[\w\ ^ 


PbN6 


4350°C 

























































[Hg(CN0)2] 


'QTTt^g 

b) oitr "^1 

^) 1^1^ 8.8^ 2ff^/c^§f%sv0 

O) Cgf ^\DJ||^; w^ (2f 5i<1Cb'Cil «IMl 

8) ir)1^ OT, i£]^^ Co b8o°c ^ Rc^lQo ^1 

^) 1^1^ Rc'^hC'H '^tf^ (f^Mw) 8^0 0 f^§/(?T§ 
vb) 1^1^ WIM ^ 2Nlw ^ ^1 

8) 1^1^ viNliiol ’TffI' £N1 %o "^I b<2-% '^liiolco '5rl^^ s^(:^ Rt^lQo ^ "i^l 
00% WtSoHo 1^1^ Wt^'i^O 7 ^, Rc^lQo O ■Fltl 
\r) 1 ^ 1 ^ ^'Ot ’ttte il^Oo WTt, tel l^I^lUo ii^Oo -^s 

1^) ^tfflCO br gft^ ^Tt^ltl ^clf^Cl'C [Hg(CN0)2] ^)00 f?f§f%§ ^ttflCO vS^loO ^\ 

1 ) ^o°c cic^ oo°c ^ itn wrtiim SIM s^oo ^1 te 

ifs Oo°c 1^1 SM Itl oKM Wfl ^clf^Cd'C [Hg(CN 0 ) 2 ] te 

^oir ltd iti 

9|) iT]]^ '^Ijlf^'G'l [C3H60] ^^1° WtMTfllfl [NH3] fejll S%«0 1^11° i^fDco ^tltl 

OMIMT ^Ttl^ [Hg(CN0)2] ^oit Hi lid?, ii:i1^ o^ tel (teii) ii:ii? 

CbdO Itett# HI 

1) ii^1^ HlMMtHT [C2H5OH] WlMlteH [NH3] tefM Ja^oo HI 

>i>) S#fl ^HHsT Itro ‘i:i1^ RC'^Ill te ^ blro°c, ^[olt^ ii:]R 

li:!!? HTiteii HlfmtR n^i HIM GtefH, itei iH^M5 tetei 
tlHIt Cvte#l ted unifl 1 ^ HI HM ddtl teWdl Hd loIHl 
lsM wilte 2 rfifw stw It it^i 

bo) liqR teRi Hi^dTti m ti Rim 

bb) It^ HU Rtet Wi ‘i:iR His HHdl Hil Rteft Hd iR te RcHtlH 

ItoHl HHl felt Hdi t%H HHdl Hdt dH Rtet Hd H, 

liqi?^ Hltdl ItM lilR H?W1 Hit Itll lilR HtteltHiMl Hdt Rteft Hd 

hR^mih isr^feltiHi 

b^) testl (CHd HtCH Hl^ HtHM) Wo§ litM H (iddtfete) CHfeim 

rRO^IH^'Ro [NaOH] HUT HJlteltl [C 6 H 5 NH 2 ] H Hdt Ittl, sR'^o Id 
dH (Rte) Id ltdl 

*’(?#? <?RH; 1#! [Hg] li]^? l#! ^cidtrl'C [Hg{CN0)2] IHFIH li]^? ^ 
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bO) ^Qflh vd|q.c< 1 ^tlt^ Rcb 1 1^1^ 

t%s^ ^'S ^1 

7W^ [Hg(CN0)2] (?I^ ^ ^ ^S 

b) to b 2ff^ ^ito^T toi 

^) ton^ (tom b) OT bo t%gf%g (vbo%-qo% d'i^®4 totoi [HN03] 

b 2ff^ toltl [Hg] ?tt^i 

vo) gtto ^ t%s^ ^ (^ ^ ^ /w «9ww ?7?) 

■^umf ImS^lQo !?.C\D f^l 

(J-) i£i^ •«nt% totm (ttom \) bo grm wf^rm^ w^\ 

<b) tom b tom ^ ito> ^^ito'c [Hg(cNo) 2 ] csf ^ 

w^, ^ w t^stoo ^ c^'s urn (to ^) I to tomt ttoi^m 

tom to oKot ftom [chboh] tom, oHo 

wRmi 

8) tomr mm to mrfrn fmsmto w to w¥?t mt ttom 1^ to ^ toi1% 

^ w mm 1^ tot, cst w mrmi 

ir) ^1to (f- to tom b to fmtom tommtomm tom tor 

^ ctomi 

^5)) totot (^5i#^) m?.to wm tom totoo ^too toi 
bo) ^tom ctoT cto tomtom tom ctote mrmmm wm ^mmr rntwr 
m^mto wm rnmo o to tom b to mttom ^toto [Hg(cNo) 2 ] rnttoi 


^otos ■^fm.'fern oto^ -yule'll oI Reel mi^ Hg(N 03 ) 2 'm f% m ■^pR mftoto fto m ^rtieTtio 

mmto mi 

^ mmrf w?t, oimeT cm mmr mim mm mto miwt mn 
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[Hg(CN0)2] 


^ b gjt^ [Hg] 




Ja^wD <p<}»fi 




◄- 

25fn. - 


^iSfni - 

t,, 





◄-- 


Tftl) 

tvoql'Q’ 


b O f^8l%S <ll'Ri5<P 
WPlW [HN03]^I^ 

'^30-30% 


sjT’f VO 


^ 

[C 2 H 5 OH] Tjrfj?Ti 



^ OT/f%§^5#\0 

^^iCil 

[Hg(CN0)2] <?T?n^ 

toil RCt^l 


‘ 5 rT>| - 


XT'-^ 


'‘^'Ql{\ 

'^jHc<pKfi 

[C 2 H 5 OH] 


f= 





N 


J»n,| 






m 8 


j^<t 


'vJ’l- 


^ (?i^ c^iM, o 


fefc# ir^i ^ 

?Tl¥rfi ^clf^lCd'C [Hg(CN0)2] 






^ - 

1 '3jjHt<pkci + 

— 

I ’Tlf^fel^] 

^t* — 

I 'bid 













































































































7Tr#l vsm 1%^ 

C'^'^ ■5T\gf^ <p#’<1 


Pp'%l<f C'^'^ 

[Hg(CN 0 ) 2 ] 


TTt^ ^clf^Cd'a?5l [Hg(CN0)2] '9^‘^‘f f^S 

• [C2H5OH] ^ w\, toTT UtcaTTI 

• [C2H5OH] UMl ^ Rli^iflfD w ClFT cw 

c^) ^ [CH 3 OH] uf^i 

• C^ ^ ^ to ^1 

(7^8 ^Tt¥to ^ t^tor w (to ^ ^sm to ^ 

ctoT ^1 ’tto' wton^ 


TT^to [Hg(CN0)2] 

^1^ to’to (to(7to, torton tor^ ^it^n ^ 

zftii ^ R's^, -mto ^cil^cd'c c¥ ^ntoift ^ ^ 





o-lj 


'»lcnll 










































































































’IN^^I^vbg 




b) ^ TTM w 

^) wi 

vo) iTlI^ m, '^<l<ajB4 <I^I«C'^ ifi: C^idf^fD'a (■^'1"#r^); ^ri'^IrTlio 

RwII^vd ^i W ^'Ot W CsidRifD'a ^1 

8) <^U 5 ^ GFl^ '^jtRjvij 0T?rr oH^ RwIRvd 

(2-) lrvb°c 1^1^ Rt^NI ^1 

<b) Rc'^hc'l^ ^1% (2-,^oo Rfs/(?TS 

8) sf^ ^ R5^ WtRf^ [C6H5NH2], (^'l'«'l¥?( [CHCI3] ^^■Cri[^°] 

[CgHsCHj] il^'avD <f><ic<l'1l Sft^ ^ ^tlRf WKfl felt ^ ‘^HHI 

\r) tlRr ^ ^ GKO O ^ ^ ’lH^ w.^ ^ 

■^11(^1 

^) 'Sifw ^Rfih ROT ‘'tlRr^ <pit»'i I ^ ^. ... .. .. 

bo) 5lR>f|R(^| [CgHigOg], %IrHIr(^I WtRf^ ^I^1 ^^IrCO<1 

[C6H12O4] CKGf (^ 

bb) o'IrhIrc^'I ^jiRj'Cd ’1 N'^^Irco<i [C6H12O4] w^ b.bir gff^/Grgt^rg^ , ,r^ 

^?rf#T ’1‘^foCo w<^ w^l (2-bo°c) I 

p ^\ ■ 

bR) ^Ir> 1 Ir(^I ^Jlf^ jR;^^IrO [CgHigOg] b.RR 2n^/(?T§f^§^ I (^^1^ 

^“^loCo ,|i?t (.£1^ ot^lTTM Oo-8R°C) I 

<lj<IR:l5lS Cvsk^ feRl ^ ^tRffe’ 2flR^Ft^fef^l 

\\ 

vbl'^>flwl ^Nvai^l^vb [C6H1 204] felt ^ 

b) R^ ^ bo RfgRrs wtRife^i [CsHgO] R(2% bo RgRrs 

RlRegie'S?H ^N^^IrO [H2O2] uKj=ti 


^>iqjt olt C^MWWCS^Ui^ ^QKRfl ^ R^l (?Tt^ (:<pf?l<P'Jl'c1 (TS^f#! C^ fT^ dd 

[C6H5CH3] (pif%tOT ’tf^) I wr ^ c’iT§t 1 %rf 7 T ^ c¥tp ^ c'^ir^ 

-=^'3^ ^1 ‘iqlt ^ R?r, nfOT JiT^ f^PM ^ wIp 'ftPt# 1%?1PI 


P7 niWWWl^lH^O^] ^'SW 

S^PT^ f%% "^Rl f^f%0 <p<)“f1 ^<IR|5I <PflCR'11 C^ ^'^ifoco ^ 

RIRq^IC'SI'I [H202]’1t'3'?rf "^g 

• Pifn'tt'N 'Od f^gf^g [H 2 O 2 ] iJt^i 

• oef f^gf^g [H 2 O 2 ] '3WP Rot<pR^ ^ cCRc^ Titf^''tM?l ^'^1 

• W^l H 2 O 2 =(0^ f^gf^g ^-35)/0»13 



b bo wtfw [HCI] (vbo% ’^TT) TTtWT (Tito 

(Tfte Uf^l 

O) '^IJlf^vb [HCI] (vbo% W^) UfcTll ^I'C^flf^l'i^N W?T 

^^1^ v0o-8^°C ^ 8^ <^<\ (^ K?T ^ vDt^ ^ Ittr 

’flNl ^'«lt ’ftte' (' 3 Tte ^'Ot W?TI ^ GPT 

’ftt^ twn^ ^ cun^i ^ ^ ^ wt( 7 nt^Rim 

d'lRC^CGil [NH 4 NO 3 ] '3lf^ f%oI^ fe ^'Ot W?TI 


8) vOo°C-8^°C W OT ^-bo W{^ 

(J-) Wifi” (oilPlvD) ^ ^ W ^ b-^ ^ 

f^l 

^) i£|t Wifi” Ifn 1 ^ H, <M 4 d'CG<f [Na2C03] Ut^ 

ll<^'1 1^1° ‘llvbto ll<^'1 pH CHIH? Cld Id^iyH (pH=8) <f>l’<l I 

8) 111 Pi^^H oil Itl oil R’C'^ll 1>1’'1 111° fi^^h (-^fD^f*) l^\£f^ ‘T’lxl I 

Ir) wn^Tt Co ^Ull 

^) ^t%Cl ClM Cvb'Rci'i^Cil Utl^fl W1 Iftte ^^T¥l Wll ^Ito o:b I 
bo) llif^§ 

HCI 


2 C 3 H 6 O+ H 2 O 2 


C6H12O4 + H2. 


C^S ^ItCl ^fe^fc^ltw 'lllflvb 4ltci taci Utl^ ^1 


vb'l^lte'l llfivai^l^vb [CgHizOj 2 f<S 0411 i 


m b 



fisfrs wff^ 

[CsHeO] 

boflsfis ^f^^TT^Sil 
lH^ 5 rafl^[H 202 ] 
11 ^ 8 (^% 

oif&miri. 



bo flgflg R|'r(^I^Q<P '3JjlPl'i> [HCI] ('box n) ^nm 

itirci cif^m (i#m ur^jii ^utir oo- 88 °c 

boflgflg 
^■JlflO [HCI] 

(< 130 % H) 

[Wifl&l 
+ ^f%^lT? 5 il 


^^<^Jl'D|fl^ ^ IT^ ^ (W'S ^ <lHlilfd4 ’lR<lo'cd<l ^%7T RPj'ill 8% ^ Wl 

if^f^RlT ^ ^ Hi Rfo<fb '4 ^1#^, if^f^RlT (TitHlW Ht fT^ ^l 

^(Cff iPbill Hr catalysis Hf '^1 


Ob- 











































































































































































sjT^o 


bo [?iPlU '<^rtv§JTI ■^Pt “i'rG il'S fio” C^SlS g^f® ‘'1T'3¥t 

^IS'1 ■<^ <PCS VDIQ.CC1 <^11^ Cl;C<P CST^ P^l ('iJ^ C^ISlsP pREfH^ ^^^1 

WtPf^ ’IlS^S^lpvt)) pp^lCSS ’IT'3'ir ocll^ 





















































[CgHigOg] ^ ^ ^8 

b) be 1%8t%8 ^ 5 rfc^ ^ 5 rf^ wn^ > 5 ) trrgf^g 

[H2O2] (^0-00% w^) utcuo ^tt^i 

^) c^ w ^1 e-bo°c ^ ^5rf^i 

vO) ^■<?T ( 7 TC?T ^ 5 IM^ ’ttM b f?f8l%8 Wt 1 %w [H2SO4] 

^^Wm ^TrojFU 1^4liifD<i 1 ^ uf^jFTi wn e-bo°c ^ 

¥t^^l 

8) e-bo t?[1^7Tt^l 

e) cbC<f> V'O ©I'lj I 

<b) \?lt^Ttet Wtl^ W C>1lR)iJM [Na 2 C 03 ] W?T 

Wo, ^ te" w?t wo 

8) w c^, w=T wrfi ^ 

W=T W^fllo ^^ 5 lIo "mi 

Ir) Co'PCd'i?^ W?T W=TI ^’TTo o:b I 



^'^(7#? wfH m w wf¥ti ^ ^ OTt1%¥t7T Tf## ’ftf^ (?rf^ w^ri 

^Tt^ R'Wtf^vD w=^ ^ ^ ^ pH C-=^-=flT:^ TTT^ Wtf^lf^ (F¥ W^T 

zrttAo '^ijI'^hlRfi f^[?li7r ^'To ■?Tf'^i 


80 



[CgHigOg] ^S 


*^T’r b 




bd t?fs1%g WPl^ 

f^gf^g ^r^'Q^TC'Si'd 
TJTfp 






^ f^g^ H 2 O 2 
(^ 0 - 00 % ^) 


® 0 n^ — 




^- 4 - 


b(5- f?fg1%g WlPf^ 



VO 

(? C^ bo ^Tf^l ^ “Ti^^ (cT^rfl 

^ W <^ 1 ^ OJC^ C^ t^l 

cciiii<]fD wiW5?t 

Na2C03 ^5 Tcjp| 7^ ut^ 

!?rr^ ^ pH=^ ^ 

^1 



8 ^^ C^ ■^' 3 ^ f?Rff^ 1 %^ 
W^l ’ft'3'?f OcTf^ 

W?T (JIW ^^1 



®Ornj — 


Na2C03 

TfcJPlT^ 




8b 




























































































[C6H12O6N 


'QfTt^g 

b) ^ ^ Witl W ^ m\ 

^) ^ Cvbri1>)n5 gff^Msf^fso 

o) 1^1^ C¥t?T ii^l'avD ^ "iTf <q|'^\^vD'3 "iTfi 

8) I^C^NCH (fM^) 'b,b<2-o f^s/(?T§ 

(t) 1 ^ 1 ^ \oo°c Rwll^o ^1 

vb) ^8 ^ Wfl ^5rfPT ^1 

8) RtoT W ^1 

Ir) ^ '3|<|-^lil RwiRo Titvs W ^1 

> 5 ) WIM 1^1^ 2NtW W ^1 

bo) Rl^Q^IC'Siri fete Oo% H 2 O 2 ^ 

^^jf^tlte tei^ wtte c^ ^1 




/ 


^) RC< 14 Q 4 C 5 fe#l W?TI 

•«r) cv 5 fe#^ tech's Wo te^, 

W 4 <F'Io<;oI<i 1 ^ 1 ^ w 4 <f>lo<i 1 ^"^° ^'3 rT^i 

^) ^te Rwli14 tef^ tele's Wo CWT (co/teA)l 

i^l1^ felt '¥1^0 '3c<JCt1il ^TlI8f CQ,9||[fi<1 ¥f¥5fl[f^ (¥ RpH¥I ¥^^tfo, O 

CQ^rtRpT ‘^TRwit^s b ¥rn ^7T vsBMi 

S 

teti^ 0 ?^^ [C6H1266N2] feft w ^s 


b) o.(^ 



R^ bb.^(^ Sfm Rl^Q^'IC'Sid ¥f¥ 5 te¥ 



¥Jlte [CgHgOy] ¥Jtte¥ ¥Jlte 


(^o-Oo% ¥T) 1 ^ 1 ^ ¥fC¥ ¥1^1 
^) ‘^'¥t R¥ti 1feo a.^a 
[CH3COOH] CTf^W^I 

o) Oo [fiR'G 'sjIotI ¥(^ Rf%^, ot^l¥K¥ Oo-8^°c ¥¥¥ ^1 otl¥? 

ajc¥ "m ^tiMi ten c¥< te w¥?t ¥ ¥t¥ti w 

Wl 

8) ¥<-¥¥rr ¥t¥ti w ¥w, c^ntter ¥r#!r^ ute ^^1^ 

te§f¥ ¥ ^ TTtw ¥^i 1^1^ te¥ Wo, b ¥rR (2- otn 

wnw^tef ^ (?F 3 jTi 


^^( 7 #? ^srfTTiOTi c¥ (:= 5 :^i'f?^d ’ftwirit^ wtf^ wo (fiwtw) 

<pN'1 ^[RlRlCIfl ^‘^■^\ ^iMIcil ^R'Si o 

^'^f 4 '»t<i ^ wtt (c^Brt^ (Wt) ( f ^ -wwrft's feft w ¥?r? cPifT ^ (t# #8 


8 ^ 



a) -m C^, ^ ^ 

^ 3 ^ wrCrTHo t^l 

Vb) C^ Cvb'l?Cd'i?« W?T ^tltro ^^W?T W ^tHjTI O 

ld^CGdWl-^ft#T ((J--bo°C ^WT'S felt Wo ^fllFTI 

i^Io i^'(3[t-^?ft’^ ^*^[ 0^1 (FRT 1^1 '?3^^ ^ '5rll'3 «lFTt "^l 


t^^lfdd ’tl^l'Al^l'^vb [C6H12O6N2] SlW^^S JL 


b 


i ^ ^ 




1 



o.(b gjt^ w 2|T?[ ^ ^l'^l4<P 

Ci5;^ltd>l ^jlPl1u<f '3|j|Pivt) 

AvU 

gfm T 


I 




bb. 

wsrirfe? 

(^ 0 - 00 % ^) 


sjT^o 

00 W^ dT^i ^ do” (?Tim ^nw" w 

dt <PC^1 oKc^l CR¥ C^T^ f^l (<^^ 

( 75 Sit^ w^ran^) 


otddtWt Oo- 
8 ^°C <^1 







8 d^ m c^ “dro^ t¥^ 

<^>■^<11 dTod ocilD 
Wd (JlTH oWi 


^ 8 

Na 2 C 03 d^JPfd 

UTdTo dWd 

dT pH d dt ^1 






:=^ CdttWddFTfe# 

[Na 2 C 03 ] 


^nij — 
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C'Sj'BCd’Bfl 

?n 1 ^ felt ^feRJlIt 

(jft'^it^f^) tlu^piw ^ni¥i ^'?3 Mi 211^ ^ jfi^ ctf^ ^ni¥ ^lo 

fIfeW ^ ,W^ Cv 5 fete ^ 2 f|^ ^ ^1 

Cvb'Bw'BWfl 2 f«ff 7 T 2 f«It 7 T 


b) ( 75 fef^ 


<i)1^ iq^ ?TM^ Cvbkd'B'Sf ^£fm (71^ 

>lf^il 4 >lll Ron^ 

C^ W 

CfC^ ^Ciic^fD tqi Rjoc^l C^T^l 




(fe& • 5 lTf‘^^'¥r¥ 

^ 2 fm 

^ 5 #Fwrft 





Ti 


^(,ci<pi5<p otif 1^1^ i^<pfD ROT<f> 154 > Cvsfef^ 1% "iTf b.lr 

^ 2 fm CWH >lte-tlll tlusplW TO 

TO o.^ £fm ^cll^Cd'G 

^ ^ FfllTO ffil TO^I ^ 

b.b-gfmTOwitItImw 


c^ ^tflm fIrTOOT Rc^ni m oK(?f 'o 2fm to^ to^i 
^«rmo§ Tow ^iR:% 3 icTt ^ toi to ^ fro ^ sfm ¥li 


^^’(TTl^g W^ ^Pj'ii^lil Rc'^l5ic<i^fi ^ 

fer Cvbkd'Gq C<F ^ W fM •qlt ’ll® ^ ^1 
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?T 1 ¥i 1 %'ffTfTRT# 

o.OgftTT (?1T5 Wl^n^ 

O.vb gfm R.D.X 

I^Pl'l^li] Cvb'eCd'CilfD Co o.<b £ff^ R.D.X ^5rf(^ ^ t%=SptW, o.O gfm 

C^ ^ ^Tt¥ltl I iTI'QMtl b £ff^l 

TNT [C6HCH3(N02)3] Rwlill i&[Uo, RlRlW CvblJCd'C^I '?3M 

^'? 3 im 2ffenft ^ Ruspiwi Wf^ TNT ^ ^ 5 r^[^J^%T 

Rusptw, ^P<[\K G\ Rwl<1<1^ ^5M C^ ¥f^ ^ 

^ C^C^fDva; vdIr WfTTlFil «IM C^'C<l^<ijli] 

^l TNT ’tt'Sv^m ^5rf¥t(^ ^ftWT'3 Rwlii^ ^itei 

(?I^ !^Pll5lQ Cvbl?Cdl5fl «7Tr ^8 

^ ^ (^#T) WT ^ ^ ^ c^r^ m ^I’Jcd'si ^ 

C^ C 5 M ^ 5 rf^f^ (I^Plt^ 4 M) W^l tel 1 ^ TO t^l 

^TO, c^ wf^te (te%TO) ^ £fm Rwi^i^ cwr witer 

’tlTO^fl^ [C 6 H 12 O 4 ^nr CgHigOe], C^^fte [C 6 H 12 O 6 N 2 ] 

[PbNe] te 

in Gte#i ititi wn on 1^1# nl^ 

ir mil ^ ixfufi wn (^te 

ClTOt Wf(^) 1 ^ 1 ^ ^1^ n IXfloH TO 

iteult teptw tel te^ 

W te TOlitt TO croni 1^1^ fteo 

TOi d iteult Rwiii 4 ^^'d\c<\ ir 

"^1^ im^ ^iTin^i 


^nfi ^n^ c^ 

Cld itef ItTOl 1 ^ 1 ^ Ijo tel '^TOl 
^llll ^?PfltTOli 





irte^ 


<pic))^i ^tmi 



itl^irmfifelt 



^"^TNT: 5ft Hft(5l (Tri Nitro Toluene [C6HCH3(N02)3]): frifW&tftOTl '0 

Rc'^N<PI <pf^f1 (>|Pl'ii) ItT^I ‘^'T\ ‘^b°C-lr^°C CO JaR'^O l^l 

niil^ C^I'RlfD'a ^ ^ £Nfn l?r Tffi Wf-=TTr^ ^ fw ’imi CWo IfE^ ^ 

Tf#fffet w ^i no niK?T Iwit w nno bR^ iiwro wi R1%i wr^in 
iroTrr ( 10 x 5 (?Tsf^s 800 gfm, 10 x 2.5 otI^s ^00 gffrr rojiR)i 

































































































































































































































( 7 f 0 S ^ [PbNg] t%C=SptW Wo 

of^ <^<\ ^clI^Cd'G [Hg(CNO)2] ^ WW [KCIO3 or NaCIOs ] + (t^) 

[C12H22O11] (?T¥fI 

Cv!>I 5WI?^I ’t^S 

fefl w^ ^ ^ Wl 

^ ^ 2lt%^ ^TMH^Tt ^ ^ ^) f^\ ?tt^ 

t%OI^ TO ^ 1^ ^ OH fe W?TI ^1 ^ 

(t^) fef(7H HHl ^5Hl ^#TOlt ItoHHH ^IfTI to 

Oi'^- 


^■51H (§H) 

I H-^ ^ o gfm ^«i?l4r^Tll Rc^t?!^ 



TOrr (CT? 1 H Im [KCIO3 /NaCIOs ] 

+■^■ 5 ^ (f^) [C12H22O11] ■ 5 T#TOtt 























































































G\ >Iv 5'¥\51 te ^g 


jffenft Rwiii'c<i^ii c^RiRRjI^ (■^<^5|o<ivd|) -0 (^ ^'om feRi c^ 

(^ Wo ^1 «IM ^ ^ W C^ Rw 

^ ^ ^^tmw ^Numcn ^1 

y co'Pcri'i?^ <ij'l‘iQ;r«ii ^ Rwlii4 m c^ ^r# ^srfMHo b «R^ f^\ ^ijolcvD i£i1^ 

w (<M4’-tllol w '^)i 

^ felt ^ w^i cw wi't Rwiiii ^ w ^ ^1 ^ ?t'«f(^, 
^^t?Tti ^■^fwT RuW¥^ ^ c¥ w ^ ^m ^ 

Rrat’t^ ^ 1^1^ wo ^i 

=>iR^il4lil Rwli14 WTM CvF^(7te ^ ^CiTC^Il ^Tll^ WtiR 

^ CTO, Wfwf f%01^ ^ ^iR^ 

R?ti 

^ Rc^sptw 9\m fw «li?TM(^ (t^) R(^ ^ ^ w 

'^I'GR^Cil R(^l ^lO 'aum WFd^ (WfW) ^| 

R^ R^ 2nt^ ^ ^ Wi CWT ^ ^ ^ WlRf^ 

Rc^sptw ^'S,’R W ^=Rra oH^ (C^) ac< (W ^srfw oT^ITOtl 
Well ^ w wr^iwt ^'?3im iiw, 'se^ ^ ^ ^ iiror w c^wo 

CW ^1o TTt ^1 i£|^, w ^’twt ^5 C^rW 1 o^ (7PT CW ^ ^ 

Gifw wt wti o'<?T GPT wnw 

^R'^h (TT^I 

W=T 2JW Jflt^ ^/Wi ^ ^ ^^s^m ^/Wi WTO^ ^ Rfg ^ 

it'^i wf^iRf '5rcT^ ^'^feo ft^t oKot o jffenft 

Ft^/Wi b ^ fe ^t^l 


<y 










































































































































































Cvb'Bw'Bsl ‘^1'^ (Rc^pN^T) ’t^S 


b) OT^lt^ 


^) '^m\^ Cvbl?Cdl5^l 


O) Cvb'Bw'Bsl 



^ 


«T^T7TI Cvbl>-Cdli«^ 

<^1^ RtTTc^ Rtm 1w 


GT¥r ^1 cwf 







CV!3UC<i'Cc^1?I 

^ Wt^TT 




Rwi<fm w?Tr ‘^'sirm 


8) C^fWtrT 



^1^ c^R<pj|ci cv5k?#^ -^m >iRhii^iil fwfw c^5i^ 

[KCIOs or NaCIOs ] [C12H22O11] RREjTTTl (?Timi <^<i 

CfHl%r4>'1 ^9fy[jc^ 7m iTtr ^hR^R^ wiRt^ 
[H 2 SO 4 ] H (7i#f ^ ^■^)i 0 ^-^ ^ w ^rrc^i -xsijTiRvs 

^ TTr^rr w wiRr^ 

f?REfOT^ ^ RRhill RoN^ 

(^ *5^ 7m aP^ w/ (;vbi?cdi?cf^ wun ■'ifl^ (c5^) 

Rio ^ (?[ 4’0'^'i ■^Tfm ■^■'1^ R WPlW Tfflt ja?l'»o "^loi 
■^Tf^'los ■^■'1^ >a?l'»o "^lo oo 80 RRu ^•^i R1%o 

(?R C^ 1w ^ ^ 


(t) tvblJldlJ^I 





o.b- grm sn^TTift 


/ 



o.b- £rr?T RDX 

v5f?f^ 

v^ftfTTfTt^ 





^■R>ff?fRb 


C^ C¥r?T C>iI4>'6Tll ^TtTO ^ ^ ^ ^imil^ >lRhil'4>Tll RI'XpT<]4> 

C^ ^^MUo mR oT^ C>rC 4 >' 6 TR ^/<l#'ra SH^T^SkT ^I (TR^^WTtt 

^TTTO w Rwr^fm 7m\ ^iwrirr Rt%o w ^ (ti c?i^ hi^ Ron^ ^i 

8 b- 


















































































































































































^ C^ '^'^K t<l<ajfo4 W#1^) ^1 ^fH^l 

cwT, ^7T ^ qflHMi ^'s.^ WT TO to TO torotf 

'topfro^i 


(-toTOTOl) TO toTOTO5 ^ <TO^; 


b) c^RifDRj, cwT ^ito^flt Rwlii4 
^) CTOT (?TlTOl1% toro^ 

o) ^c^RifDva ^ CTOT R^ R^TO^ tot Gi^TO cto to ^ TO^ 

RxtoTOTOTO^I 

b) ftl ^ G7f (tow ^ tfw b-^ (7fsf^s/(7Ts) I 

• ‘^'sTO c^TO ?llito to felt 

• tot WlMiro '?3^ TO TO^ TO 

1 

toro ^ cTOt wf^to c^TO ^ ?ntoTO felt toro toto fto to 
( wttoto o toto) ^1 fero ^aw ^ toro to ttoro ^ to^i 



TV V 

^"to (totw^ ^ootoc^O' ^tro, toSt ct^jcTO' 

/ f 

• C^TO ^TOt ?lltto to felt 

• totf#f^^ttTO '?3^ TO^ 

^1^ C?r^I(TO CTO tot 2pTW (WftoTO b^ f^§to)l TO twTO 

^mjy^ to^wn^ TO^i 

V -s 




N \ . 
\ \ 


o) Rc’^itw (^-\r tof?rs/(?Ts) 

• c^TO ^TOT ?ll1to to felt 

• RDX, P.E.T.N ^TOt CTOftto TOTOfto C^ TOCTO (Oib TO^I^) ^ 

tototottoi 


toro ^ cTOt TO^fei c^TO ^ ?ii1%cTO felt toro to^ ttor to (toiRtTO o 

toto) Tow ttc^ to-ctoto ^ (c^rcroflt to ^ TO^ ctot, rdx ^TOt petn)i ^iw 

ctoto TO G?t TO Rcrot towi 









b c^t(^ c¥ 'Q^ 1 (•'I'&PRrm 

^ (K?f «n?TT)l <^1 ^ b 

m '8^ w mr (f^) f^i 

FfcjFTi <^1^ Wf'^ 'fCM 

<IJ|<IRN <raiO '^h(.<l<11 Wf'^ '^■C¥ 

’Tll^ ^ W f^ 

f^‘1' toll <P51N 'S5!<1J I ■^[oT 

<^1^ ^wr w (7PJBI 

^irro 

Wo ■^fBTBl 

?nf^ v5f(?f^ toft 

PiPi'6i(.<]<] TO iqi^ ^rro 
wr ^i <^1^ #5 
^ b.8 (TTsf^s/ 8.^ (7T§I 

l^rM'ci'i^riiii 7Tf'?rm w 
•'IT'SvSH 

<^1# oiM CTPT (f^irmi^) 

oil flT'^ <ll#’l'Q7?Tt C¥^| 1^11'^ 

<^t:¥ w '8^ w w^\ 

f^#r®iTM 1%on if'^i 

?ni^ v5j<^ t^ 

Pi t?1'6 ](.<]<] TO iq1^ ^JTTO 
Wf^l >^1 '^TfO' 0.8 (TTo 
PfS/(7fg 

Pl'l'alR^ f^TT^plW 

(^’trtt c^T^rrco ^TtTO 

^ vojjTcjf^j^yifT 9frowm 

^mw\<i ’ffovsH 

“^11% b (7Tof?ro/o.8 (TTol 

^rnwTi 

ir^(<M) ^'svsm 

H.(j m '^i^raTfT b.(j 

bN(.4'H b ‘^'QWi 

mtl'^ toft PiPl^'STa^ 

TO ^JtTO Wf ^1 

<^1 “^1% b (TTo Pfo/bcj (?To 


<ijI<IrN <p^<i I 

(71# f|#%B 5:rftB[ (7B[I 

'QvSt W^ Wm 

• 1 

toft Pit#t(M 

TO ^JtTO Wt ^1 

^1% b (7T§ Pio/O (TTo 

(Tpf^r 

b <3iir(7fif^yifH s 

Wt##7T (Mta? 8 

^ovsT^ 

<^1 '^t% b (TTo Pfo/^, (TTo 

b ‘\mm<f b di^.c^'c 

7TrT‘^r(7#raT7T ^owm 

<^1 •’11% bo (TTg f?fo/(7Tg. <^1 

■^tlw 8i5S#t wrm 

*si?iT ^ otf^rri 

0 

0 (^51#^ WWT b 

^Tfwtl 

b (7T§f?rg/(J (7T§ 1 >^1^ 

^rtw^i 


Sh" 

fwfw Iwtl) feft ^5^ WU -=11^ (7T¥^ OTt^l 

^^■Ftwf^r Wo Corwin ^ OTt%?rr7T cFtc# -^i^btitt c^rc^i 


(Jo 










































































































































































































































TJUT WMU5' w 


0'?[l "^^3 '5ffTr?3'(?lH 7?o '^tf^ (71^ R'a^1 C<JI'^U^ '»lc«lll 

• i^i^\ Fl^, Rfufur? ©I<13^ £|ciil©i<iI Rfufur? Rr^ <pw, f>vd ©>IotI©>Ic<i ^^1^ 

^ Ff^rr w^i ’tT'3\5t^icTr ?iil^^ Rm ^ 

C?Ht(7Tfl ^ 1%^ Ro ^ F^^ fe, Cd'CvbCbCvb 

i£lt^ '»lccll©»lc<l (TPfll^l '5lMl bhc<l' 1 l 


• '?5^ <P'l1C<1f1 O'^ mRN 'Q C¥ ^2^ ¥r'^C<1f11 

• ^’iRr w c#f TO RRi^'l'Cii^i ^iit^ <M^^d w (^ 

. ^-^rT igCM Rfetl <rldrc<ld C?TP71 (feimfri) ^ 

fef OT?fr 

• <|F# C^mHo If¥ ^ ^I'ChRi^IR ^'3\bm (^’tto b:b) RlR^ 

^ Rfifti ^ Rf^fl'i 

• <IJ1<IR|'«^1 Rl^'I'Wil ^ W W CF^fl^l 

RlRlWf(^ (71 cn^ b8 (TTsRrs 2f(^ bb (TTsf^S 

TO <b'iR(:<iH, ^1^ ^nt^lRite^ TOlRfTOi m ’ttTO toi ^ TO's c?tRt ^ of^ 

i^lR vjici-q^ Rn^l ^c<J<1 ^ITocTf TO fTO (3FTO^TO^ 'S 

^ TO TO (C^'^Ftel TOT ?n1^ CWT "(|tr ^ TOTO WF)l 


y"* ^ 

v^\\ 

\\ 


r'' 








CWT, NH4N03 + Al 




CWT, TNT 

^ t%??p1W f^^Ts 

TPlt^ ^ ^ Ws^ Ff^ d 

c^i trfwH^ "^rf%Ntl%N” 

^I^l (TRd, Rwlildl Wldl^Rim Ffe§^ [NH4NO3] 1% Ft ^rf%Ntw 

Wf^ajFlFTftd^ (Ft FT RRj^If?. Ftd RRrill TOI 

^rf%N^N ^ ^FF I^F# ^FMF dl^ ^l%5 ^5f^dF W^ dF '^•slRcG tdF#t 

2f^ w ^F?. RRj^Rj?. dF 'aiiiRd?^ tdF^ c^ cff '^ 0 q ^i^iff wfti 
^fifffs 


'^Ri'iil'^.Rjs i^ii^sr^ RRjSPis, 



If* “^^jltF WTT 2f»f% Fv^'f^^S 

b) I^F# (FFF, FWfFIF FfeJ^ [KNO3], WHFIIfFIF 

FfeS^ [NH4NO3], FWfFFtF FlF CFFlU# [KMn04], rIRQ^'I dtH FtF ^Ffl^vb [H202 ]i 

F) i^F# RRj^Rl^ ^I®fC%F (FFF ^FtF Ft [C12H22O11] 

O) i£|F^ RRj^Ri?. ^C'Si'C^il F^FT “RRtF'I” Fte ^ 

8) RRtFTR ^F# RtfFFF Fte ^FF RRtF'I W ^ (FFF ^^F WT FlfF 
■dlt ^ ^ ^FtFtFfF ^F?. HF ^ FFdfl 


(R&ill) CT^ ^ f^'3QfD<^jH F wfTT £ftttT#f ‘^'SM W (JiFi 






ft Ffw ^ c^ f^fr¥ b w wf(?Tlio cvsKTO flTTUftf wfr^i 

OTMf ^ t?fWt^ ft feff Cf^ ^ ft ^tff^ te" ^1 

vsrfTTtUif Cf^ ^ff^ Cf^f1% tfWff^M Cf^ C^ ft fitff Wo ^1 

ftf Wffftft ^ ft ft^ fltf^ fWT OtRCf, iTIf# tffftCf Wfr¥ f 1^ COttCrittf 

COR?te o gfff Co'i?Cri'G<| (twifff^) fltf^ Wff I 

(fff tfwff fltf^ Wf CfC^ ^ ftffff I 

ft'Sftf WHf Co'RCd'Gf ^ff Wf I 1^1^ f1^ ft off ffwi 

CO#(7#f ^f(7tf Wf tfwftff OtffM fifftf Wfl (2-o°Cfg ^^]f Cf% ^ 
^ff Wff ^1 

Cf% fifftf tfwff felt Wo tfWfftf^ Iflo^ gR^ ft Wf, C^ (^ 

flfftifI tfff cf(f^ w ftw ftf ‘^f^ ^HfWf (THtift fmi 

toWf ftte ^fftf ftpf wf^ ftfftcf fitf fttf I 



• £|Coj<F> ^fMf (f^ 'fHtft 'fHM 'alc^ '?3^ f>f><3l<l 

• '0^ W If Mf (^ «lFtf^ ftf^ ftftf C5tt WTI 

• '’'^l^^fftof ^fftf 'Sft^f '^f\ Cf^ '’'^l^^fftof ^ftftf 

• C?Wftf Wfcf Cf^Ift Cf ^ ft C5# t^WWf I 

• l^i^tc^if ^fMf Wf c?Htf ftco ^ cQ;rcf I'C'Silf f'lf i 

• C?Wftf ^ (^ WHM ^ ^R[f I ^f?. ^ff ff1%f Wfftf 

• If* c¥ cfc^ ^ ft*f ^f^ ?nt^cf^ c^tff ft ftcff ftcft *Tt w 
fjl^ ^tf ft"^! 

• ^ftlWf ft's* ^f?. C0l7Cri'B<i *f 1f*ff OtffKft Wff I 

ftf OtffM (2-o°CfS i^f to fW oKCf CW Wttt flRl Cf% ^ 1^1^ ^'Ot rW 

ff% ^fff <r>f>‘i I 


tf*ff 




rrwp 




1f*ff C¥ (‘^wl^) *ftCo CfftCo ft t% ft ^fftft 

Rotfl^f* ^fft ^ftflWT fit* fUff 

(ftf ff*ff ftrf *'3 wtj ^ffftf cftf wf fHo Rc'f^ifcff fHo, 
cfff, fitf tftwff ^fft i^f^ cf^ ^fft * cfSRiflf I 

1f*f fltfotf W ^ffftf fo ff * ft ^ *, twWff *Ot W fCf I 

^HfWf tfC*f^ C¥ tw W tfCff I If* (^ ^f# 

f^^Vttf Cfff CfCfCff fitft ft-ff ifCo fv5 ffCff flftc<l^ ftftfJ Wl 




(^fpf (^ (TWf C?fSM f -flfwi ^f^'3 flhn W Gi^ 


ftr^i 



t^fWH^ wi^ ^w\ 


^’tto = 8.8 WfC?#Rfm ^rfeS^ [NH4NO3] : b [aI] 

m f^, boo stTmi wo ot^ w stt^ 

wn^nt^Rim d'i^(5'c w 2fm wf^apl^fm ^'svsh n‘^ ^ w^i 

b) c^te c^ oTu^ ^’inoi w?Ti ^-^ni^T, c?# boo gfm 

^spJ^ITo Wl GlT^f^ ( 8 . 8 +b=( 2 -. 8 )l 

boo £ff^/e .8 = blr.e gff^ 


^) '?3T?m (^) OT <P^;Co 'Snj^lTo blr.(2- gff?T (^ 'Q'?T <p<}»<ll 

b^r.(^ gfm X 8.8 = Irb.e 2 ff^ W^^Rfm [NH4NO3] 

b^r.(^ gfm X b = bir.e gfm [ai] 



boo gfm teft wo f¥ (w 2jm|\,%fi?Tif^r?im di^(|'D 

._ -- V/a 


^ ^nw c^ c^mmi 




^Cv 


t j 


W- 


'4 

« 




";x j' 


^■/ 


V. 

^•.^1 




1 > 


// 




<\ 



4 ^ ^ 1 'i 

'"'' t r\^\ 

■\ \ 

\\ \xir 

M W \>T 

T 

b) di^cSi? 9 

S.^ C^IC5|'5’'^ 



W?Mt^V * 




^Tfe|^[NH4N03], ^ 

[KNO 3 ], (?T^ d'l^'Cg'G ' 
[Pb(N03)2], 

CHlloifM d'iRCS'C 
[NaNOs], C<l9iJl?i 
^rfel^ [Ba(N03)2], 

[C0(N03)2] 

OC^l^'i-KClOs] 

<i 

[NaCIC^^^ 

<c 

[KMnOj 

1 

[H 2 O 2 ] (Oo-Ho% W^) 












oit^^ ^'3ir ^1 ^wm oit^ c^ (^^%r ^rfej^ ^ ^) 

cHo ’tilt ^ wi 1 %^ <?ft^ w ^rfej^ c^ 

^1 


^'Q "^^3 ^5lT?m wtf^ cw 

di^(^'c ^r?nio ^ ^ ^ '^w ^ d'i^@4 '3ijiPicvb<i w^ w 






Wr^?Tlt%¥f^ [NH4OH] wPt^ [HNO3] (TlT^t W ^1^ ^mr '^\ 


NH.OH + HNO 


NH 4 N 03 + H 20 


[nhJ ■?r:«it wtf%^ [HNO3] (?rfn to ^1^ TOUTTt ^1 


NH. + HNO. 


NH.NO. 


c?f^ b c^ wrCTifHii'i [NH3] ^ RiRQ^i^iRvb [NH4OH] 9 m 

OF?FW(?#PT (m\^ W^, ^lo Wl^rtTT ^ ^ ^ TO^I ^TO, 

d1^®4 wPt^ [HNO 3 ] UM W?T '^'^K UlW ^ <^"9 ^?,%T ^1 

TO’ti wi(?nio t^i ^tro -^nl^ 

CTOTO^l 


UI^I 

(•bax ■^) UT^, <l' 0 '^‘ 1 ’ ■^Tf <^ 1 ^ 
Is%T ^ I 

1 :^ ^ 3 ^ 

^fro c^ c-^ TO?t“\ \ 


c<pd'i<pc^?t 1 %^ 




Js 

wirTTiiTTim 



[NH40H] 



<ll^l^<T> 

vojTPr^ 

[HN 03 ] 




gj^ c¥ fei's feft ^ ^1 bo ?fm £1^ c^ b mm ’iT's^rr ^1 





























































































































































’I'BlPlilM ^Tl%S^ «7Tr« 

KCI + HNO 3 -► KNO 3 + HCI 


‘'i^i% y. 

twii^ H(^ gfm [KCI] •b'o £fm di ^®4 wi1%^ [HNO3] 

('b(^% ^) (7IT^ W?TI WfpTW (^) ^ 

W C^, ^ felt W^?TtCo 






Wrf%^ 


■#iPraT?T + 
7|l’^®<|i wpiw (<b(2-% 
^)i RRhiilto ^ 
(7l1^ 

(KNO 3 ) 


^ WtfW Wo ^ Ot^ W^l 

W?T b d'lR®4 Wlt%^ "d'lR®'B I 
























































































































R»'£9|c<i ^8 

’tlltl ^5lKm C??^ ^ ^Wt ^ C^'S Wo ^1 







o f?f5t^ ^ (?rr^ 

<\^^r\ I 


b8 f^f^TTlI^ 

(?Tim 

cciilh 


ROlt 


^<\^ t¥^ Roit WT ^5iKti t¥^ w=T ^ to 

W^'t ^ Wfl ^ W Wl oH’tl ^3^ ^srfWo ^Wl 


o^ C¥ 



^ 

<^ 1 ^ wm m WT 
w 

/y 



TTtl^ W [KNO3] ^33^ 
WtWo OW 



533 ^ 



eb- 
























































































































R»'£9|C<I ^5 


dl^(|l3 + vaijICcHiPlill 


C 0 (NH 2)2 + HNO; 



'bo gfm ^'^'f^'il'I^f [C 0 (NH 2 ) 2 ] 

WC^ b^'b gfm 
Wpr^ ('b(2-% ^) UI^I 

[C 0 (NH 2 ) 2 ] ^iMfl 


C 0 (N 03)2 + NH 




^JlRlvb [HNO 3 ] 


R»'£9 |c<i (m di^cSi? ^ 


(^ rri^( 5 'i? 


CT® + Wpr^=c^ ^ 


Pb + HNOs 


Pb(N03)2 + H 2 


^ [pb] "m gfm wPt^ [hnob] ui^ 

f^l C?lr¥ ^Ut^ (?1^ "^Tt R'31t 

tet ^ wfMHo ^^1 (m c^ 

“^flfll^lo <1^51 CO 




^ C^lPT 

“5171^ (? 1 ^ TTt ^ 0 ¥f 
1^)1^ ^ >ff;®ir'b HI Sim 
<p^ic<i I ■ 331 ^ 

v^hmco omi 



< 11 ^ 1 ^^ 

v5Ult%W 

{<b(t% ^) 


ur^ 


(y[mH [Pb] 


[Pb] 115 ‘=iT'3tit ^i whj ^rr^ hh\ 
















































































































CTTtfwfTT ^#4^ 

(^liii^vb + d'lR^^ wPt^= c^iRjifi?i ^rfeS^ + wi1%^ 

NaCI + HNO 3 -► NaNOs + HCI 


y. 

('b(^% W^) UtcJFTi i£|I^ liqio wPt^ [HCI] ^ ^1 

OT R'3iT ^ ^ ^'sv^ (c^ilRjiil^i d'lRcS'i^) felt ^1 ^ ^p# ^5rfMt(^ 

^^1 




HCI ^ 



Wlt^ [HCI] wo ot^ fkM W^l 







^8 


^5rM G\ WF^ Towlftuo ^ (?11%lf7T (^'l^lt® [NaCI] 


















































































































^8 

C<lQill?i C^1<1lR\b + d'lR^^ Wl1%w= C<lQill?i ^rfeS^ + rI'^(^'IC^'|Q4 wPt^ 

BaCl2 + 2HNO3 -► Ba(N 03)2 + 2 HCI 


y. 

fwn^ ^o>5) £fm C<lQill?i C^I<llRvb [BaCi] ot^ d1^®4 WpT^ [HNO 3 ] (v^^(^% 

^) ¥1^1 wPt^ [hci] w ^i w m 

^'3lT (?t^ ^ ^ ^vST^m (C<lQill?i (^l^flRvb) felt ^1 WlMCo ^^1 


HCI 




C<lQil'l?1 C^1<JlR\b [BaCi] + 

[HNO 3 ] ('b(2-% ¥¥) 

f^tsRfm (?ii^ 

C^flir?T¥fe^, NaNOj) 


^ wtfw [hci] wo ¥¥T ot^ W^l 




¥1^®^ wpiw 

('b(t% ^)] 

RRhill'Co ^ c^ 

diR®!? BaNOs) 


’tlf^ i^<T>h 

/ 





'S3 VO 


(Od%) HCI 





OT Wd 
00 % 'dl' 1 % 

¥lTo HCL Jall'avo 









































































































d< 



b 

'^ITrCHlfd'irl'fT (NH4N03) 

^vb 

vaijifJi'pri vfi<]-^i^\b (C6H1204) or (C9HI8O6 ) 

8 


(NH4N03) 

^vb 

(aI) 

8 

o 

'3i;rc?fifd'irifT^'3,’c§'c (NH4N03) 

ho 

WlFlj?lfdif|fT (AI) 

a 

bKC4>M (C2H6O) 

a 

8 

(NH4NO3) 

80 

1^^^ (TNT) [C6HCH3(N02)3] 

vbo 

a 

WlmlTTl^ CSlf^ WsGi^ 'Sjd-J <;r<Rl^ W ^): 

vbC^ 

'^IjlCMlPlillTfiTl^C^u (NH4NO3) 

(AI) 

^0 

1^^^ (TNT) [C6HCH3(N02)3] 


<b 

'3|jMH>lif|fT^3,‘C5'i^ (NH4NO3) 

90 

(:9:^Tf?i>i Hi<iwi3.'vb (C6H1206N2) 

<b 

Charcoal (C2H60) 

a 


<7 ('^ifo Iti'^’N): 

vbH 

wrc?iif?i'¥i'?f (NH4N03) 

(N2H5OH) 

00 


^0 

b- 

wii?n1>iinfT^3,‘c5'5 (NH4N03) 

\r(t 

^Tt^Rf^W^Al) 

bo 

^■c1'¥N (S) 

a 


WJTC?flf?i¥lfT (NH4NO3) 

ho 


bo 

(¥io'4 [?i¥iii= vscii^i/cofi + Rj’C'Sici 

b:i)) 

^To 2lBrf^ ^ Cvb'BCd'B^I + mi ’tfiTTfTTT 
v5f!?r^ RWI<| ¥ 1 

bo 

'^ITrCfHTPlirlfT^^.'Cl'B (NH4NO3) 

ho 

cTfcT ¥51C¥'B (P4) 

bo 

bb 

'3ijicMiPiiiiTr'!n^(5'B (NH4N03) 

cj)vb 

'^ITlcjpPliflfT (AI) 


ir¥ f^vb /3nci¥T<i (s) 

¥ 


[C6H2(N02)4CH3], ^ ^'STFfli 

b^i^5..(2-°C ot-'l'TTt^ ^ ^1 ^ ’flMCfT ^1 fW WrfW ^1 

(f%*^ C5iw=^ 211^)1 ■^■'tcTiwr?! C^ ■'tR^I 




dRCgU [C0(N03)2] _ 

(NH 4 NO 3 ) 

(M) _ 

(o fwra <P51C<I'1 ■<^1 ) 

dlRC^'^ [C0(N03)2] 

(M) 

dlRC^'^ [C0(N03)2] 
<>IJl^l^ldilf^ (AI) 

(S) _ 

dlRCgt? [C0(N03)2] _ 

(C2H60) _ 

^TT^wm (S) 

vaijTcjfJiPliflfH (aO 


8 


<5'b 

T" 


il^C4CU<i Mil com ^ti, wiT m 
^ ^ ^ (?no ^iiHi 


'N 


, % 


1 C8|^ b ^2^ ?t'^l 



(?TW rlRC^U [Pb(N03)2] 

(M) 

(?TW [Pb(N03)2] 

TNT[C6HCH3(N02)3] 
(?r^ Hi’R'Cg'O [Pb(N03)2] 
^jT#fdifl'^ (M) 

mm (5) 


(?Tv^ 


(cT^ 


jM.. 


<c 







8 ^ 

^br 

lr(t 





























[KMn04] 

'QfTt^s ^ sfw ^ 

^ TOl 


’llJlf^il'h ‘^rt^C?*^ ^tlf^ Wtf^ '3 wo W ^1 1^1^ to 

w H!^-^=r# o w ^1 


to*^? '?3v^ wi 'm^ w^i WT, ^ cm TO ^ toptto w 

^TOl o'<?T fll^ilQ'i 'srl^fT ^ ¥fTO^I 

c^s ^ toti^ ^ (boo gfm ^oo gff^) ^ >s]-^K oum ^ CTO TO 

cTOi ^^c^tolTO 1%TO Rwiiii ^rTO TOi to toiro ’ftol to cwr eo (tor to 

TOTOt topito TO, CTO (TOfl ^JCtolTO ttTO^ TO ^l 


i4’f^4 d< 


TOTO" 

b 

9|^|f>iil|f^ WnTOl; (KMn04) 

<bo 

(AI) 

80 


9|^t1>iilfM WfiTOt; (KMn04) 

‘M 

fbR (C12H2201 i) 

a 

bHCTO (C2H60) 

a 

Wl#lto?T (AI) 

a 

o 

9|^|f>iiirf^ WfiTOl? (KMn04) 


<p|())il '3^ (C 6 H 10 O 5 ) 

b^ 

tof^pRTOTAi) 

b^ 



^ ^ 




[KCIO 3 ] 


(^MWCBsl 'QfTt^S ^ ^ ^ ’tite' S%^ 

^ ^ ^\ <^U 5 Gi#r wPt^ [H2SO4] ^ Wf^ 

[C12H22O11] ^otW\ ^ "^1 

^ Rwlii'c<i^ ^f^fi ^ ^1 1^1^ f|l¥^ 

ten's ^ ^1 

’I'BiRiilh (^tn^ [KCIO3] cTTitem c^tn^ [NaciOs] ^ 

:>: 

^#1 ^'^rr '?3^ w?t ten te te '^te ^ ^fitte 

sfte ^ ^iWten n^m^ [KC103] s%fo ^ ten ^ 

Winn [p] ^Tt^wn [s] ^ ^1 R^te w ^ 


¥nm ^ ^ ^1 ^n^ wmriio ^^1 



^'Pif^iiia (^iC5id;5i (KCIO3) ’iHte c^iif^iiia ca^tr# (NaciOj)^!^^ ^ cw 


























































































































*rr'^o 

^ ^5Tcjpcr?T (^ 

^ ■<^ ^'3‘?IT 

■^1 


<== 











O C^ 

^mm m 

^ 5 r#fgT?."^ (KC103) 

(!¥ ^3^ ^5rrf?Tt(?o 

4>l‘if^ 

fTo/^nri^ 

(KCIO3) 





■'- -t<./- 



^WT'3 [KCIO 3 ] CMl'RjifiM (SFt^ [NaCIOs] 

felt Wo ^1 ^5M %lRo W^pTfFrr 




















































# [KCI 03 ' 


^ [s" 








[KCI 03 ] _ 

C'»->lPl <1 [C 12 H 32 ] '3T3f^/ 

e [KCIO 3 ] _ 

[C 12 H 22011 ' _ 

(^^1^ [KCIO 3 ] _ 

[s] _ 

TNT[C6HCH3(N02)3] 

[Af _ 

f^ci'»T<i ^\3vgm (<-^1^ wt Rc-^Tf9'vo 

[KC 103 ' _ 

>iT'1¥l'Sf [s' 

olJTcj'jdl^ifl^ [ai;~ 

•^i^Rrm [KC 103 ] 

M_ 

•'^pRrm [KC 103 ] 






[KCI03] 

dl3.'C^I C^^[C6H5N02] 

TNT C^'3 C^Tf^jW (TtT[, 

^=1%?^ w Tfm) 

•^IRriITT [KCI03] 

[C12H22011] 

[s] 

[KCI 03 ] _ 

TNT[C6HCH3(N02)3] _ 

[C12H22O11] 

'arjIylHldiflfi [Af 


KCIO 3 ' 


b-a 

b(^ 

b-b- 

cj)0 

bo 

<bo 

bo 

bo 

bo 

^vb 

^vb 

\ro 

<b 

ho 

bo 

b" o I lr8 
^ o I b^b 



















>_ i 















'Qv^ (C 6 HIOO 5 ) 

[KCIO 3 ] 

^ [Si02] 

>f|i1¥l<l [S] _ 

•'^pRrm [KC 103 ] 

W(M) 

C'ltfrT (TPTITT RT 
^ OTitR 

[KCI 03 ] 

bl<iT-1^1c1 [C2H60] _ 

[s] 


b-b- 

b- 

OA 

To 

To 

bo 

b-8 

b'b 









TTf KCIO 3 



b-8 

:)T 





a ^ a 




S^I^(^IC'Sid [H2O2] 


'Q^Tt^S 

b(^o°c wi ^1^ w#r d'i^@4 ^ wi 

^1^ CWr^ ^’tHo ’ftt^ ^ ^ OTf^H^ ^'3ir ^ 

o 'b ^^nro c?pff(7Tt ^1 ^ ^1 




^ W?r (71 ^ ^ (TT^FTt C^ TTf^, ?n^ 

FM Wo ^I "^it^ (TFI^VS ’tTvS ot^ 2f^ ’ttlTTr^ to ^ 

(TTitotTT <^4^15 [Na 2 C 03 ] to ^ GF^\ rI^Q^IC'Si d [H 2 O 2 ] toll ^ito 

sQi9^ (7^ ^ ^ ^ wf«^t ^ito wdj a(7r f^i 


C^S ^^I^O^k'Sid [H2O2] toll WTTl^ 'm^, wtit 

(W W?!l WTt WTT^Io w^^^s^^(7f(^^l 



Gm\u\ ^i^(^'f(;'Sid ’ti5i^'fevb5i [H2O2] ’ft'37rr 


^’tdM 1^1^ (TRW CdtojM C^ ^ (TTW (W CW ^ (^ITte 

Sfw) ^5Rtol (Tfitom [Na 2 C 03 ] to Wo ’tWi 


«fT^b 


(TTlto^rWu# [Na2C03] 

c^ w 1^ w^d ^ ^ 

(Na202) 

dfl'to "^l 


^'Ot 08-0<^% W] 
>fRdPp^R4> 

(TlTd <P#’'1I 



W (Wt 
(W t Wt^) C^ 


ifT^vo 




RRCi^lC-Sid 

[H 202 ] 

^1 




w ^wr, wtoto wtto wo -^1 o8%-od% 































































































































































b 

Q:i'R(i^TC'Sid [H 202 ] 

W ir^ f^/ ir^ cn?fm/ ^ ^ 

(8:b ^ >i<cbcii 

3 1 0 1 8 

b 1 b 1 b 


Rl'^Ci^lC'Sl <1 ‘= 1 l^ 1 $|l'^vb [H 2 O 2 ] 

Hb- 

'3i';if%'5^ [C 3 H 60 ] 

^vb 

(C^OCci '?o51 ^‘^1l C<llOOTil '5'^ 

o 

<i3,‘(i^T(:'Sid [H 202 ] 

Hb- 


bb- 

'3|;lf5il?<i [C 3 H 6 O] 

bb- 

8 

Rl'^(i^lC'Si <1 [H 2 O 2 ] 

Ovb 

[Si02] 

Oo 

'3|jTcil?l1dilTfT ■^'SWm [AI] 

<b 

a 

[C12H22011] 

(^ 0 ^'Ot 3 

Wi ^) 

0 1 8 

b 1 b 










r|< 



1 

wfOTiPiifmTTi'RC^'c [NH4N03] 

vbH 

■^3.(^1^ [N 2 H 5 OH] 

00 

^'Q-m [ai] 

^0 

2 

■i 5 ;l'R’Q^TC'&!d [H 202 ] 

8 

'5t?[/BPi[Cl2H220ll] 

b 

3 

[C0(N03)2] 


WlTTTlfdifm [NH 4 NO 3 ] 

b'b 

^'Q'm [AI] 

8 

4 

Gf^ 7]%^ [Pb(N03)2] 


[ai] 

b 

5 

[KCIO 3 ] 

[C 12 H 22 O 11 ] 

^Tficwm [s] 

2 (by volume) 

1 (by volume) 

1 Tbv volume) 

6 

[KC 103 ] 

Irb- 


b- 

<1^10^51 'Q^ (C 6 HIOO 5 ) 

O.d- 

7 

[KCIO 3 ] 

diRCgi C^tt [C 6 H 5 NO 2 ] 

8 1 vb 

b 1 b 

8 

WHTTlfdiflfT [NH 4 NO 3 ] 

^0 

■5l<(:<f>l71 [C 2 H 6 O] 

a 

^'Q-m [ai] 

a 

9 

'ajjTCHlPliflfT [NH 4 NO 3 ] 

<bQ: 

TNT[C6HCH3(N02)3] 


Wl'#lPlif|fT ^'Q-m [ai] 

bo 

10 

wHTTifdififT [NH 4 N 03 ] 


(wit lit ^TlWt) 

b 

11 

WHTTlfdiflfT [NH 4 NO 3 ] 

8b- 


b 

Wl'#lPlif|fT ^'Q-m [ai] 

b 

12 

WHTTlPliflfT [NH 4 NO 3 ] 


'3|j|7j1>lPliflfT ^'Q-m [ai] 

b 

13 

[C0(N03)2] 


'3|J|7j1>lPlif|fT ^'om [ai] 


14 

[KC 103 ] 

<b 

C'a’ll^ld [C 12 H 32 ] 

b 

[s] 

b 

15 

’I'PlI^iirfl c^c< 11 ; [KCI 03 ] 

cj)0 


bo 

fTfwr^: V3BM +R5 C'Si< 1 C^Htr^T, b:b) 




16 

[KCI03] 


TNT [C6HCH3(N02)3] 

bo 

'3ij|c3lfiR<ifTr [ai] 

9.(J- 

Sugar[Cl2H220ll] 

^(2- 

17 

’I’PlPiillfl [KCI03] 

b-b- 

[C 12 H 32 ] 


18 

C^ 6 <] 1 ; [KCIO 3 ] 

<b 

[s] 

oA 

v3Ci|ci 

oA 

19 

[NH 4 NO 3 ] 

cj)0 

cTH [P 4 ] 

bo 





di'^cjl f||>iiQcd5i '©fTt^s ^ "m ^1 ^ i^%t w 1 °% 

(^ vo:^ Wl^ ^KWW^ Wo ^1 b.(^>5) gff^Mstrrg^I 

^ItRlO sf^ ^ ^ fw ^ Btw, ^ 5 ^ V3BM, 

Wl1%^ sfw ^1 RC=WH ^ lrooo->5)^>5)^ trrs/CTI blro°C oT^Mi^tTr 

^S 

fwtRo Wm '^KW^ W "^1 


fTi^Sr flNIu^ ^Tt^t^8 wi^r^i^ felte, Rwn^ Rwnci ^iwr ^ 

tele's ^ "^1 


(?I^ TTl^ flWRTT'2oft W ^8 

b) b< 2 - f?r8t%8 ' 1 |^ 15 <F> '^IjlPl'iJ [HNO3] ('b(J--H( 2 -% ^) R<f>lw R'l I 

^) ^^.( 2 - t^rst^s 5 i|clf^^Q 4 Wl^fO [H2SO4] (> 5 )lr% ^) wm 1 wll^ R^l 

5 i|cif^^Q 4 wPt^ [H2SO4], d'lRQ<ii wPfioi [HNO3] t%oi^ ¥1^ 

o) oo°c ^1 to W ^^1 

8) Rw 1^ ' 3 Tte Wf e f^8t%8 f?N%T C¥f¥m (^pf¥t¥ (??^l 

(t) (t RR'C ^ fiJv^co 1^1“^ \(to f^sf^s ^lR<i Rsocii ut^i 

o) ^pit m WT m felt w^i w wr 

VQFT (TP^I i: 

8) ^10 C>fl^Oill^^ AleNf Ut^JFT ^ R^'Sl^ ^ (pH=8)l 

Ir) i£|1^ felfoo ^ITRi to W?TI 


^Jli^Cvb^i TfttRT flNUlTT? RtoTi 


y 


H2SO4 


C3H5(0H)3 + 3HN03 


> C3H5(0N02)3 + 3H20 


CH: 


CH 


CH: 


OH 


OH 


■OH 


3 HONO2 
3 H2SO4 


CH: 


CH 


CH: 


ONO2 


ONO2 


.ONO2 


T o r\ 2 '~i T o n20<J4 


H0N02{i.e. HNO 3 } 

*>/Mfip\Sf^<p wiPm [H2S0J <p]MPi>V f^pjM ^ ww, wr ^zw owi 


^‘^(7Tt¥? 7rfe§t f^-^i b b-^ wt ’tin 

^ 1 , ^ f%^ fw (7m ’ttni 



ifw 






Oo^C 1^ 


*rr'^o 


^^.(2- f^sf^s ■^hR'^R<r> 

Wlt%^ [H 2 SO 4 ] (25lr% 



b(2- f^sl^S <ll'5.15<f' 

Wlf^ [HN03] 
('i5(2'% ^) 


(t f?fsf%S flr^Tift^ 
(7i#m (7r#m 






'3|jTf>ivb+7f|’^^ 



(2 1?lf^ *11^ 

<ll'^CVO ^l<^<1 


*rr'^8 

■3TcJP«lrrj^ ^(2o 










































































«lT’tvb 


m felt W^l 

<ljl<IQ.h 

C¥^l 


^t:o GJflfeim ^Tfercdi? ui^ ^ <^1^ Rts^r-i 

^ (pH=H) I (^ lOT o^) 

(TFJFfI 



^fiT C'siPiii ^ 

flf^nfl^) 



^1^, vb1^ril?il^‘G feltio ^nf^ to ^KWW^ W^l 

-0 ’tWT ^ ^IWT (“^ ^ ^) ten's 

^ ^1^5ite 'snc^T te ^ Inna'S ^ir^ ^ ^ 

^1 t?i1t "^tun ^1 






















































































^Tl%Sr C^i'lWlC'Si^ 'Q^Tt^S 

■^oTti m ^5rf^i b.vbcj- gfmMsf^s^ cro ter c^RiH^'a 

C^RlH^'a I (WT) ^KWW^ W ^‘^llo 

^1 


b) '31ff^ ^ iT'^t twll^ 0 ^.( 2 - trrgt^g WPtW [HNO 3 ] (vb(2-% w^) 

^) WU twn^ vb^.(2- trrgt^g Wl%^ [H 2 SO 4 ] (i5)lr% f^l 

o) 5i|cif?p^Q4 Wlt%w C^ ^5IT^ dlRQ<1^ Wl1%^ Utg^TI (2-°C- 

bo°C ^1 Ittfl C^tr Oo^c ^ ^1 UMl 1^^ 

8) MJlI^'vb Ul^ ■^’r?TM W ^ 8.(2- 

gfm ^ cwT f^i ^\m ^ gp^i 

(t) -^IM^ vQ^nl RjC®! fR"^ (pressing) vDlv^lolf^ ‘^GT GP^I 

vb) <PC'^'^fllci1 RjOC^I 'S^ GPGT f^l fR"^ 

‘>1lf^PR C^IcC^l ^“'l^ OR^ ^o [eil^b '^‘'t Rfl I 
8 ) ^<\^ GTlI^im ^5f#r^ [Na2C03] '^W Ut^ (pH=7) TO 

GP^l TO CR^; ■^RT '^Icnlco ^RlGo f^l 

ifW dl^(SlC51‘lWl'Sj *^8 

b 



'b^.cJ- f?fsf%? 
RTl%^tW Wtf^ 
[H 2 SO 4 ] (>i>b-% ^)l 

U1TO?T 


OH.^ f^gf^S <ll'Ri5<P 
Wtf^ [HNO 3 ] 

('b(J-% ^) 













































































































































































m \ ^fT’T o 



?TfT:^ H.(? gfm 
Vjc^ '53lccll'alc<l 


Wlf^ 

1%^ 

'3 r ocTt CWT 


1%Ol^ 

15 m 



*rr'^8 


■^QcTl^Mt ^o ffiPi'D 


■;, 


(?Ti1%¥r?T 

[Na2C03] >^10 

17fcJ!=T (pH 7 ) 





^111% + 




*rr'^^ 




[Nazcos] 

7icjp*f?T 


c>i<^(;ciT'i5i) wf^crrco 


«rrf?Tf 








































































































c^iPiwi'Si ‘^1'^ ^Ti%Sr ^ ^s 


> dl^(|l C>lPlWl'Si f^n RPG ^ ^1 

b 2ff^ ^rfejr ^ sfm wil^ 

> H'IrcSI C>lPlMl'Si ^ ^ BM12 

b sfm ^rfejr + <^ sfm wil^ + emt^ (W^ ^wu^rti 


<70g ^CilCcl5l ^ W^ b A*(^Jif^'Cd+dI'Si) oK(?T 


\\ 
s 1 


f X 


(TPlICfih ^ '0 Jro <^1^1^11 (caster) <P’5iA)'Q:c<i \ J 




•• fi 


i 






?TI^ (?T^pTtW Wtl^ 


i/ 


11 


\ 


V'-. r-'. V, 


^ / . 
, \ ? ; 


V-‘ 


y 




^Tfejr (TffpTlW ^ 

'Sij1WC’B<1 f%^ <^Uo ^Tfe|t flWtel G^ 

(‘^C^1C?iMl) ^}W' (7Bfl WPr^' "fe >lA'C^1 ^Jll^'Gd TO 

WfC¥^ tw ^Jw t^; Cvbl;Cri'B<| 1%5f^ TO TO^I (TnTO 

^5lf?f^?I^^ ^ ^ RwlQ o TO I 



/ 


’ff'SWtsr” liqi m, Rwl'?l'<t ROltf^l m (i<b ^ 
®iTlmT??l R^SlR© WfMfFTf “2j^1%gc^ WW ^1 






(K?r (?f ^5rf^?Tr c%r ^ 

^ Rwiii<i^ ^1 

^ t%=S!ptW8 

^) ^^/C’ffv^ C^» 

i. '^rf^T 

ii. C?Ttf#¥ C^ 

iii. (TT^It^C^ 

iv. C=>ilR>il'l?i 

V. GJf (^ 

vi. 

^) ^ WIM (^ 

n) ^ 


Irb 




i. 


^ (^ooo^c-^'^ioo^c) felt TO, 

(TTfojl^'S 9l1%GT (Ml 


CWlZ?JW TO M ^ f% M 115 £llTOt%[ ^ s^f^l 

CTO [Fe] ^ TO TOl^TO TO5r TO CMMr TO ^ ^TOTO ^ 

M ^ CTO'S TO 


TOaT ?ft1^&TO ^ ^TOIM TO^^TO TOTO ^ TOM 55 TO TO TOI 
(TOM TOM (TOU^ MTO TOTO Wo 5l1% CWT 'TO ^ 'TOt CTO ^ 

MMt TOTO ^ fTOiM5 TOM M 

TOtTOfi TO <r^«o w cTOi ^ 51^ cror, imo c5kt tot 

Mt^TO TO CTOTOI 

ft'slw 5t#T CTOTT TOTtUrr TOs 


fMTO ^TOM 'SMtl f^TTO 


r-y 



8o gjm TOTO TOfl^ [FeO] (TOMf TO?) ^TOT dS TOT (?]#¥ TOlfTO 

[Fe304] (;^fM TO?) 

+ bo.s TOT 'TOWrom ^'QWf 
+ (i- TOT 0131^1 

+ (t TOT C^HTOT TOltro [BaO] '^TTO C^flTOT ?Tl^T^ [BaNOs] ^TO TOfrom 

[KCIO 3 ] ^TOTO?Tl1^TOT^=Tl%^ [NH 4 NO 3 ] 

TOTOT ^ TOtCo TOf^ror TOCTOtC?#(KMn04) C¥ "mm TOTO Wo 5#l 


^<[ 'A'^ (?i#f 



TOM^MTS^ 



C^fST fllTOTO TOTOH '^TOT TOQ'iT TOtCo 



TOff^ CTOTtf^lTO 


KMn 04 M TO 


*CTOIM TOTf TO^^TO f?lTO ITTO TOT TOTO Wo TOTOl 


Ob 


fw’f ^ (^1^13 <iot^ 


























































































































































ii. C?Tt^#P OTTs 


C^fWT ^1 


'QiClN R^S'iSl (^voN feff) 



% (C-^f^) 


% 'STiM) 



• 1^1^ (71 ^vbc<l ^tlBI (TH^ (Tllo ^tli[l 

• (7f ^ ^<I ^M 


7#¥l^ (7T1^#^ (OTs 

^1^ ^ fef felt ^ ^i tel mfe wii 


?/? 


ii|<T>fu ju^J dltl <T>d 

te w wii iRio tetdi 
Pi<p It mt It itii 




% (^1 '3BPt) 


ihteQi ^jifivb 


• tel TO tero 

• lll^lltelttet ®;?f77©7?l’^TO (7T1 (711 (TOte%^te WlteltTO^l 

• ?fttte^ uffe (te) ^1 tero ten ittii 

trO 




























































































^ {mM^¥ cmt) 


[KCIO 3 ] 

+ ^■nm (fli^) [C12H22O11] f^REf^ 


1^1^ felt ^ ^i 5iicif?p^Q4 ’f^Pram 

(f^) fef(7!^ ^ W^l 

WUMJ t^flftl ^ooqOc ^I 

C¥f^ ^ C¥f7T ^ ^ ^ ^^1 


iii. (TT’tmTTCM 




<r 


feft f^S'S! 



>i>o f^g1%g c^?T (c'^irtH) 
+ bo gff^ 1Bf% 

+ bo gfm 


b-8 



























































•^tPraTTT [KCIO3] + tTREf'T 


^ooo°c ^ ^ wj^ ^m^i c^ c^ ^5rt^ 

^ mm ^ ^ ^ Qji^ f%^ 2fm w^i 

/$>©/i:^ (TT^nm cmtw ^f^na/ wtWJf 

WJWWM (TT^itm 

^ooo°C 1^1 C^l felt ■^; b C<pfw (TT^tf^ 

+b C¥tw « ^ ^cJPt|« W^Fff^ ■0 ^ 

f%§^flW W, ^ ^ ^ W (TBT ^ C^ (TRfl 

b (TT^H^ t^HH+b rIR osie'S?d ^■|<1'3|^|^\b (H 2 O 2 ) (8(^% 

^) </ 

e?; 0ki?R<p (TT^ffm cmr 


b C^ (TT^tm f^^+b C^ ^#I^ram >lMt^'B (KHSO4) 
























































































iv. 


?llpH;<P <PC'^'R<lh 

IftTTH C^T^ (mf^) 

CHifvbf IfH (7f5H ^ ^ 
vonj'S’flo = bA •#%: b (Tfifwm; 


^ ^1 GTi%?fm ate ’tte ^ ^i 

'^'3'?]H NaOH ^ >|c^j-»^| i^li ^^M«ill ii<?oo ^ i^l^\ CFtC^ 

C^'^f WS" W ^1 

V. c?tte^cOT 

^ te)l [CgHioOs] : b (Trm [CH3(CH2 )i4C(CH2)29CH3] 

te on^ c¥ teof 01^1 anrTTi ^ '?3^ i£]^ 

(^ ?iil^c<pii f^i 


W ^■5lT3Si •'iteimT [KCIO 3 ] + 

[C 12 H 22 O 11 ] 

>fi'i'PpSl^ 4 > wil% 5 ^ [H2SO4] 


oTf^ + 






felt wf^ ^ CTO ^ ^1 


b-'lj 
















































































Vi. 

[KNO3] + VO '? 3 ^ [CeHioOs] 

^Tt^t^8 1^1^ cwT ^ c^’fn^ wi^i e^ ^N c^mti 

2 fU^ <P> 5 IC \0 "^l 




(gnc# [KCIO3], [C12H22O11] ’tTvsv^H^ [Mg] 

f^'t 

b ^f^Pram [kcio 3 ]+ b [C12H22O11] + ^ 

^117pT¥f^ ’tTvSv^lI^ [Mg] 






^I'1PpSR 4> WPiI*5^ [H 2 SO 4 ] ^‘'l^ 

b ^#ii%¥r?T [kcio3 ]+ 

[C 12 H 22011 ] + 

^ v^-n M'^CdPBlT?? ’ftvSWRM [Mg] 



Wl^fW [H2SO4] ttT ^ftWT W?TI 




wr?m wtglTrf^iirfTT ’ffvswn [Ai] ^TT^ Wo -iiilt ^ 7Trriif#rat?T -'IT's-veti^ [Mg] ^ '^rrc^i 

















































































IWtl: 


ovo gfm CR^'i'c^rt^ii tc^ [C2CI6] + vbH £fm ^5^1^ ('sim 


CR^'IC^IC^II ^ "^nWT: 


2ff^ [KCI 03 ]+ H.(^ gfm >l|c1¥l<1 [s]+ bo 2 ff^ Wl^ 3 plt%¥f^ ^vST^m 

[AI]+ bo £fr^ ^vST^m [Zn] + b.(^ 2ff^ CMli^iJl^i 1'°'°] [Na 2 C 03 ] 


^ ^ 1 w % 






(7^ c^tfrwti 


2 "^* 1 %^l ^ W^ 


tel tel te'3 ^ iMi ciMfeft Wo ^mui 
(^o ’tterfegt te¥te [C6H4NH2NO2] + ^(^ dici^ 

[KC1O3] + ^( 2 - [C12H22O11] 



OTlf^^m 4l4(ld'i5 [Na 2 C 03 ] SfBTtW^ Wo ^^Ttr^l ^ ^ WW ^1 

Irlr 










































































